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When you run into a TOUGH Winding Job 


The production of new or special motors often cre- 


ates unexpected winding problems. 
Ordinary winding methods may not 
be satisfactory ... the conventional 
type of wire may not stand up. 

When you run into such TOUGH 
jobs, just ask a Belden Wire Engi- 
neer for suggestions. Perhaps Belden 
Polyvar ... insulated with polyvinyl 
acetal varnish ...is the answer. Bel- 
den Polyvar with single cotton in- 
sulation is a specially tough magnet 
wire that can take it. 


* BELDEN POLYVAR 


is available in magnet wire 
Types F, HF, TF, ond: QF, 
either plain or in combination 
with textile or paper insu- 
lations. 


B 
Belden Manufacturing Company, 4633 W. Van Buren St., Chicago 44, Illinois 


Belden Magnet Wires 


NATURAL AND SYNTHETIC ENAMEL AND TEXTILE INSULATIONS 


Belden Polyvar* may be the answer 


Belden Polyvar is only one of a wide variety of 


Belden insulated magnet wires. If 
you want to know about their indi- 
vidual advantages, a Belden Wire 
Engineer will gladly call and discuss 
them. He knows wire specifications, 
and can pick the best type of wire 
for handling the tough jobs. 

Whatever your winding problem, 
take advantage of Belden Wire En- 
gineering Service. It saves time and 
money .. . and cuts over-all wind- 
ing costs. 
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And New Departure, America’s most 
productive ball bearing plants, has put 
them there in Forts and Liberators to 
batter and blast the center of Nazidom. 


In these supreme tests of perform- 
ance, New Departure ball bearings 
serve in engines, props, superchargers, 
bombsights, instruments and many oth- 
er parts of equal importance. They 
bear “e loads and locate moving parts 
accurately—help make these heavy 
bombers function to perfection. 


They take ’em there and bring ’em 


back! 


"A million ball bearings 
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are over Berlin’’ 


The importance of ball bearings in 
this war emphasizes the job they will 
do for post-war machines and appli- 
ances—even better New Departure 
Ball Bearings because to half a century 
of experience will be added the lessons 
of wartime performance. 


New Departure, Division of General 


Motors, Bristol, Connecticut. onee 


Nothing Rolls 
Like a Ball 
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T wouldn’t be surprising if you aren’t familiar 

with everything glass is doing in electronic 
equipment today. Progress has been rapid. In the 
above “circuit”, for example, you'll find it on the 
job in (twelve) vital places. At Corning right now 
we're making a lot of other electronic glassware 
that we can’t show. After the war we'll tell you 
all about it. 


It’s no accident that a major part of the electronic 
glassware in use got its.start at Corning. We’ve 
dug in on some tough ones and ferreted out solu- 
tions. They told us we couldn’t solder metal to 
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Electronic Glassware 





glass — they needed glasses with a coefficient of 
expansion practically equal to that of fused quartz 
—they needed something to take the place of mica 
in capacitors — Corning Research found the an- 
swers to these and many other electronic problems. 


Our 250 glass experts—the men behind “Corning 
Research”— our facilities and all our knowledge 
of glass are at your service. Write for a copy of an 
informative new booklet “There Will Be More 
Glass Parts in Postwar Electrical Products.” Address 
Electronic Sales Dept. M-10, Bulb and Tubing 
Division, Corning Glass Works, Corning, N. Y. 


PYREK 
g fee 
eat. 


“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 
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LONG LIFE! 


Tobe Capacitors are built to last. From winding 
to shipping, each step is under rigid inspection to 
maintain the high standard set by twenty years’ 
experience. 

Below is shown a Tobe RLO Type Capacitor. It 
is impregnated and filled with mineral oil, made 
with watchful care and—like all Tobe Capacitors 
—rated conservatively. Let us know about your 
capacitor problems. 


LONG LIFE ASSURED 


SPECIFICATIONS—TYPE RLO* CAPACITOR 


600 VDC © Single Units 01 to 2.0 Mfd. 
Dual Units -05 t0 1.0 Mfd. 
Triple Units 05 t0 0.5 Mfd. 


1,000 VOC Single Units .01t0 1.0 Mfd. 
_ Dual Units .05 t0 0.5 Mfd. 
Triple Units 0.1 and .25 Mfd. 


STANDARD CAPACITANCE TOLERANCE—plus or minus 20%** 
TEST VOLTAGE —twice D.C. rating 
GROUND TEST—2,500 Volts D.C. 
OPERATING TEMPERATURE—55° F. to 185° F, 
SHUNT RESISTANCE— .01 to 0.1 Mfd. —20,000 Megohms 
.25 to 0.5 Mfd. —12,000 Megohms 
1.0 Mfd. —10,000 Megohms 
2.0 Mfd. — 5,000 Megohms 
POWER FACTOR §—1,000 cycles—.002 to .005 
MOUNTING HOLE CENTERS: 244,” except for the following capacitance 
values which are made in containers having 244” mounting 
centers : 


600 VDC — Single Units 1.0 and 2.0 Mfd. 

Dual Units 0.5 and 1.0 Mfd. 

Triple Units -25 and 0.5 Mfd. 

1,000 VDC — Single Units 0.5 and 1.0 Mfd. 

Dual Units .25 and 0.5 Mfd. 

Triple Units 0.1 and .25 Mfd. 

*Data sheets showing complete code number for units having a 

specific capacitance value and voltage rating available on request. 
** Other tolerances available. 


a small part in victory today 
A BIG PART IN INDUSTRY TOMORROW 
Photo Courtesy of Southern Pacific tines 
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*" FOR ENGINEERS 


A COLOR FILM IN SOUND 


The fast-moving action, interesting color, and concise 
‘ description in “Uses Unlimited’’ show how Micro 
Switches are made, and how they are being used by 
production and design engineers throughout industry 
to control everything from sensitive, precise instru- 
ments and office equipment to heavy duty machinery. 


This film is packed with examples of tried and proven 
applications of Micro Switches. It will stimulate the 
thinking of your engineers by showing them how 


Nee ed 


others have solved electrical control problems by the 
use of Micro Switches. 


“Uses Unlimited” is available to industrial groups, 
technical societies, training classes, schools and col- 
leges. Size: 16 mm. Length: 40 minutes. 


Contact the Y. M. C. A. Motion Picture Bureau: 
347 Madison ‘Ave., New York, N. Y.; 19 So. La Salle 
St., Chicago, Ill.; 351 Turk St., San Francisco, Calif. 


# The basic Micro Switch is a thumb-size, 
feather-light, plastic enclosed, precision 
snap-action switch, Underwriters’ listed and 
rated at 1200 V. A., at 125 to 460 volts 
a-c. Capacity on d-c depends on load 
characteristics. Accurate repeat perform- 
ance is experienced over millions of opera- 
tions. Wide variety of basic switches and 
actuators meets requirements varying from 
high vibration resistance to sensitivity of 
operating force and motion as low as 
2/1000 ounce-inches. Many types of metal 
housings are available. 


FREEPORT, ILL., USA., Sales Offices in New York, Chicago, 
Cleveland, Los Angeles, Boston, Dallas, Portland, (Ore.) 
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““What do you look for 
in a cable?” 
asks *Romey 


“What you’re really looking forin “They're built right into it by our 
a cable,” says Romey, “are things long and varied experience in de- 
that you can’t see... things like signing and making conductors to | 
long life, dependability, service. fill the specific needs of customers | 
in many fields of the electrical in- 

dustry. 





“These qualities that you can’t see 
will show themselves in the per- 
formance you'll get from a Rome “Send us your inquiries.” 
Cable product. | 
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ROME CABLE. 
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ENGINEERED 


S gs CROSS-SECTION above is part of 


a molded commutator. Before it was 
brought to us for improvement, this item 
was made in numerous parts and assembled. 
Now it is transfer-molded in one piece, com- 
plete with metal rings and inserts—all in 
permanent alignment. The ease and preci- 
sion with which metal inserts can be molded 
by us greatly extends the use of phe- 
nolic plastics. Working with combina- 


tions of plastics and metals our design 


inal techniques that have solved a number of 
product problems ¢ Consider the picture as 
a cross-section of an IDEA. It represents the 
type of ideas that might be developed now 
for the improvement of your postwar prod- 
ucts through engineered applications of 
molded plastics. Ideas to cut costs. Ideas to 
improve performance. Ideas to save time in 

manufacture. Our ideas are available ~ 

to help with your current wartime 


production and to assist in your post- 


, 5 THE SYMBOL OF , ° 
engineers have developed some orig- — encinecrinc exrerience War planning. Consult with us now. 


AND MOLDING SKILL 


For handy and helpful facts on our plastics services, write for free Folder File AD 10. 


PLASTIC MANUFACTURERS 


INCORPORATED 
STAMFORD, CONNECTICUT 
MOLD MAKING * INJECTION & TRANSFER MOLDING * COMPLETE ASSEMBLY 


Representatives: DETROIT 2—805-06 New Center Bidg. © NEW YORK 1—19 West 34th St. © LOS ANGELES 35—1440 So. Robertson Blvd. 
CANADA—A,. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal; 920 Second Avenue, Seattle 
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SPECIAL PURPOSE 
ALLOYS SINCE 1899 


Because resistance values, in precision apparatus, must 
not change with age or temperature variations encoun- 
tered in normal operation, Driver-Harris Manganin is the 
most widely used. 


Originally imported, because no domestic process had 
yielded a comparable grade, D-H Manganin of vastly 
superior physical and electrical characteristics is available 
today ...the result of unceasing Driver-Harris research. 


Technically advanced, exclusive D-H drawing and 
ageing methods produce Manganin of such fixed stability 
that it is not subject to “drift”. Special “tempers” and 
mechanical properties are allied with the perfect electrical 
characteristics of D-H Manganin to make it the most 
dependable resistance alloy for precision bobbins, 
Wheatstone Bridges, decade resistance boxes, poten- 
tiometers and National Bureau of Standards type resist- 
ance standards. 


If fixed stability and constant resistance under nor- 
mally variable operating conditions are ‘‘musts” in your 
resistor design considerations, use Driver-Harris Man- 
ganin to meet these more exacting specifications. 

Write today for the special Manganin bulletin con- 
taining complete engineering data, wire and shunt 
applications. 


Driver-Harris 


COM PATTY 


| HARRISON, N. J. 
BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 





Significant Facts for Steel Users...No. 2 


GRANITE CITY ELECTRICAL SHEETS 


vr ide increased production 

and better product performance 
Granite City on-the-spot quality control makes 
these benefits possible by assuring scale-free sheets 


of unusual flatness, greater ductility, uniform tem- 
per, grain structure and core loss. 


Users report less spoilage and rejects, clean 
punching, increased die-life, faster assembling and 
better performance of finished products. 


Our cooperation to the full extent of our ability 
on any electrical sheet problem is assured. 


GRANITE CITY STEEL CO. 


Chicago « Cleveland « Denver « Houston « Indianapolis 
Kansas City « Los Angeles « Louisville « Memphis « Mil- 
wavkee « Minneapolis « Moline « New York « St. Louis 


GRANITE CITY SHEETS 
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After the war, the name Fairbanks-Morse will continue to 


mark performance-proved products only, as it has for 114 years. 


No race to get civilian products onto the market 


early will tempt us to break this pledge. 























BUY MORE 
WAR BONDS 


"Ce 
IAN yh CU. 
DIESEL LOCOMOTIVES @ DIESEL ENGINES © GENERATORS @© MOTORS @ SCALES 


FAIRBANKS Cc E& co eBook me 
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Features of the New 
Fairbanks-Morse 
General-Purpose Motor 


e It is a 40° C. motor. 

e It is a protected motor. 

e It has an optional conduit box 
assembly. 

e It has cross-flow ventilation. 

@ It has ball bearings, sealed in 
and protected. 

e Ithas the exclusive Fairbanks- 
Morse Copperspun Rotor. 


* PUMPS @® STOKERS\ @ RAILROAD AND FARM EQUIPMENT 
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The girls who work in our plants are 
skilled technicians—and we can prove 
it. For example, the picture shown above 
illustrates one of the many complicated 
assemblies being turned out for war 
needs by our St. Joseph plants. The job 
looks difficult, and it would be except 
for the fact that we have a quarter of a 
century of experience. 


Whitaker workers have the will and the skill 
to produce wiring assemblies to your specifications 


Investigate and you will find that 
Whitaker has the “know how” and 
ample plant facilities to turn out cable 
assemblies, wiring harnesses, and flex- 
ible leads for power and lighting... 
Your inquiries are solicited. Whitaker 
Cable Corporation, 1309 Burlington 
Ave., Kansas City 16, Mo... .St. Joseph, 
Mo... . Philadelphia . . . Oakland. 


WHITAKER 


Cables, Wiring Harnesses and Assemblies for Automotive, Aircraft, Marine and Radio Equipment 


& 
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as seen on pages from 
a designer’s notebook 
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Appliance designers as well as those inter- 
ested in wiring devices know they can shift 
porcelain insulating specifications radically, 
yet secure the required balance of electrical 
properties. The reason is that modern por- 
celain is a compound, made by varying uni- 
form ingredients to achieve specifc results. 
Consequently, once a porcelain formula is 
established, parts can be produced with little 
rejection loss. Any of the manufacturers listed 
below will be glad to give you further data. 


Sponsored by the following members of the 
SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 
3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 
444 WEST SIXTH STREET, EAST LIVERPOOL, Onto 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11,,0H!10 


ILLINOIS ELECTRIC PORCELAIN CO. 


OX 272, mMaCOms, iit. 


KNOX PORCELAIN CORP. 


KNOXVILLE I, TENN, 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE., EAST LIVERPOOL, OnIO 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OnIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, mICH 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 
1501 E. FIRST STREET, SANDUSKY, OHIO 


. 
-@ 





Fortify your New Products with Time-Tested Insulation 
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“EASY TO LOOK AT” 
EASY TO INSTALL 


@ G-£ COMBINATION STARTERS HARMONIZE WITH MODERN MACHINES 
... REDUCE WIRING COSTS AND SAVE MOUNTING SPACE 


Regardless of how modern you go in the styling of your 
new products, you'll find that these trim, square-finished G-E 
starters will blend well with your designs. Yet, this is only 
the visible feature of these full-voltage combination starters; 
the smartly styled enclosure contains both the starting and 
protection elements essential to proper motor installation. 

By utilizing these two-in-one starters, you gain more than 
improved machine appearance. You eliminate one complete 
mounting job. You cut wiring time almost in half—because 
the starters are factory wired. 


A combination also saves valuable plant space for your cus- G-E combination magnetic starter CR-7008 


: for starting one-, two-, or three-phase, 25-60 
tomers. And it adds a safety feature that appeals to any plant cpcle-muntore, and fot unteneaings end over- 


manager—enclosure covers that are mechanically interlocked load protection. Five types of enclosures are 
s x Sn e, ‘ . available to meet your installation conditions 
with the motor-circuit switch and cannot be opened while —general-purpose; dust-tight; watertight; those 


. : or hazardous locations; and others for corrosive 
the starter is “hot.’’ General Electric Co., Schenectady 5, N. Y. vom 5 . 


QUICK INSIDE FACTS 


@ INSULATED SHIELD PROTECTS OPERATOR @ AMPLE WIRIN 
SPACE @ CONVENIENT KNOCK-OUTS IN TOP AND BOTTOM 
SNAP-ACTION MOTOR-CIRCUIT SWITCH FOR MANUA 
CONTROL @ HANDLE ARRANGED FOR PADLOCKING @ ELECTRIC 
INTERLOCK WHICH PROVIDES UNDERVOLTAGE PROTECTIO 
WHEN . MOMENTARY-CONTACT PUSH-BUTTON STATION i$ 
USED @ TEMPERATURE OVERLOAD RELAYS PROTECT MOTOS 
@ BUTTON IN COVER PERMITS RESETTING RELAYS WITHOU 
OPENING CASE 


GENERAL @ ELECTRIC 
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Cable that WON'T SPREAD FIRE 


G-E Flamenol* cable is not only immune to 
the action of oils, acids, and alkalies, it is also 
flame resistant. The insulation will only char; 
it will mot burst into flame. If fire does break 
out, it will not be spread by burning insulation. 
Available in different colors to simplify tracing, 
Flamenol cable’s smooth surface and small 
diameter also facilitate wiring. Complete in- 
formation in ‘‘Cable Digest’’—GEA-3280A, 


NEED MORE 
WIRE SPACE? 


Here’s a tip if you're wind- 
ing coils. Before you suffer a “melesiaatl head- 
ache, investigate the space-saving possibilities 
of G-E Formex* magnet wire. Its thin coating 
of tough, flexible insulation will so improve 
your space factor that there may be no need to 
ose slots or to use larger coil forms. Avail- 
able in round, square, rectangular, and paper- 
thin ribbon shapes. Ask for Booklet GEA-3911. 


TO MAKE 
PRESSURE 
THE BOSS 


Here is a diaphragm-type pressure and vacuum 
switch designed especially for control of small 
motors. Opens or closes contacts upon a small 
change of pressure or vacuum. Long lived in 
the presence of any gas or liquid which will 
not affect rubber or steel parts. Can also func- 
tion as a pilot device for starting larger motors, 
Ask for Bulletin GEA-82]J. 


*Trade-mark Reg. U.S. Pat. Off. 


Buy all the BONDS you can 
—and keep all you buy 
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TIMELY HIGHLIGHTS 





The motor for 
UPHILL STARTS 


For high starting torque on single-phase 
service, the Type KCJ capacitor-motor is 
the established choice. Now, in the new, 
well-protected Tri-Clad* frame construction, 
it’s better than ever for compressors and 
other “uphill” jobs where integral-hp sizes 
are needed. 

For fans, blowers, centrifugal pumps, 
etc., where moderate starting torque is re- 
quired, Type KC capacitor-motors serve de- 
pendably in the dripproof Tri-Clad frame 
design. Ask for Bulletin GEA-3603. 

Selection of capacitor-type motors re- 
quires a thorough knowledge of starting- 
torque conditions. You are urged to contact 
your local G-E representative for guidance. 














G-E TRI-CLAD ca- 
pacitor-motor, 
Type KCJ. Avail- 
able up to 3 hp 
at 1800 rpm. The 
Type KC capaci- 
tor-motor is avail- 
able up to 5 hp 
ot 3600 rpm. 






General Electric c 
Schenectady 5, y, y."”” S#°. AB68-32 
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Shielding the 


ELECTRON 
MICROSCOPE 


From Vibration 


With the Electron Microscope, scientists are 
enabled to peer into new worlds, at magni- 
fications up to 100,000 times. Vibration, how- 
ever, magnifies at the same rate. Even though 
so infinitesimal it can’t be felt, it must be 
eliminated if a perfect image is to be secured. 


This baffling difficulty was overcome by 
U.S. Rubber technicians. They developed a 
set of rubber mountings engineered to a re- 
markable point of precision and efficiency. 
Observations revealed that these mountings 
completely eliminated all traces of vibration. 


Makers of delicate instruments, electronic 
apparatus, light and heavy machinery, even 
railway and street cars draw upon the ex- 
perience of the ““U.S.’’ staff for new and im- 
portant applications of U.S. Rubber Mount- 
ings. In ““U. S’’ laboratories, each such problem 
is treated individually, each mounting com- 
pounded and tooled to precise specifications. 


nant blot nen 
SERVING THROUGH SCIENCE 


SCIENCE OF SMOOTHNESS— U.S. Rub- 
ber technology is removing guesswork 
from the elimination of noise, vibration 
and shock. Results are pre-determined 
and qualities of performance known in 
advance of installation. 


AN INVALUABLE BOOK FOR ENGINEERS 
—an exhaustive book, ‘Absorbing Vibra- 
tion, Noise, Impact’’, replete with blue- 
prints, charts, photographs and explana- 
tory text, contains much new and im- 
portant information especially pertinent 


to postwar conversion and expansion. A 
limited number is now available. Engi- 
neers and architects can obtain copies by 
writing on company stationery to 
“Mechanical Goods Division,’”’ Room 
1406. There is no obligation. 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE - 
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ROCKEFELLER CENTER - 


NEW YORK 20, N. Y. 
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Industry—by unqualified fulfillment of its war- 
time obligations in quality, efficiency and 
dependability — has set a particularly high 
standard for future manufacture. Post-war 
products, appliances and. equipment must- be 
good . . for it's the repeat sale that counts. 
TURBO insulation materials — Flexible Var- 
nished Tubing. Saturated Sleeving. Extruded 
Tubing, Varnished Glass Tubing, Wire Identi- 
fication Markers, etc.—offer the essentials for 
later design, manufacture and service-life. All 
the advantage-factors, properties and charac- 
teristics evolved by rigorous research and ex- 


Giteeeeeee 8 «© 


perimentation are embodied in TURBO prod- 
ucts—your guarantee of a peacetime quality 
comparable to present military exigencies. 
Whether your particular requirements are high 
dielectric strength, great mechanical strength, 
resistance to abrasion, sub-zero temperatures. 
high heat, corrosion, acids, fumes, etc.—there's 
a TURBO product to do your job .. . economi- 
cally and efficiently. 

* * es 
Free Specimen Board with samples and sizes 
of each will be sent promptly on request on 
company letterhead. Write today, 


WILLIAM BRAND & COMPANY 


276 FOURTH AVENUE, NEW YORK, N.Y. 


2. 


325 W. HURON STREET, CHICAGO, ILL. 





IT SAFEGUARDS 


Tae fractional horse power brush testing labora- 
tory as well as the Research Laboratories of 
National Carbon Company, Inc. first made possible 
the successful operation of brushes on high alti- 
tude airplanes. This problem has occupied the ma- 
jor portion of the time of these laboratories for the 
past few years. 

As the heavy war demands upon our brush test- 


ing personnel and equipment taper off, the non- 


>. 


ae 


war-essential activities of this unique fractional 
horse power brush testing laboratory are becom- 
ing available for testing models of your postwar 
motors, and determining the brushes for the most 
satisfactory operation. 

We urge you not to wait for the rush, but to 
submit your test models to us as soon as you can 
so that our services may be both thorough and on 


time. 


Keep your eye on the infantry... the doughboy does it! 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


General Offices: 30 East 42nd Street, New York 17, N. Y. 


Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 
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HIGH DIELECTRIC STRENGTH 


LOW MOISTURE ABSORPTION 
CORROSION RESISTANCE 


COMPRESSIVE STRENGTH 


TENSILE STRENGTH 


FLEXURAL STRENGTH 


IMPACT STRENGTH 


STABLE OVER A 
WIDE TEMPERATURE RANGE 


Many More Properties —Combined 


IGHTNING streaked through ages, 
feared but unchallenged. Then to 
Benjamin Franklin it flashed the an- 
swer to a question that unlocked the 
future of electricity. 


Technical plastics, Synthane for ex- 
ample, have already answered many 
$1 to $64 questions for people who 
make things. And may for you. The 
question, of course, should come be- 
fore the answer—for only you know, 


ooo 


as you do, what your requirements are. 
If whatever you are working on sug- 
gests a material of excellent electrical 
insulating characteristics, resistance to 
corrosion, mechanical strength, sta- 
bility at usual temperatures, easy ma- 
chineability, or a variety of other 
inter-related properties, our type of 
technical plastics may readily be indi- 
cated. Our latchstring is always out 
to any inquiry. 

Synthane Corporation, Oaks, Penna. 


SYNTHANE TECHNICAL PLASTICS 


SHEETS «RODS - TUBES + FABRICATED PARTS SYNTHANE) MOLDED-LAMINATED - MOLDED-MACERATED 


Plan your present and future products with Synthane Technical Plastics 





A eomparison of SYNTHANE TECHNICAL PLASTICS with 
eertain metals, debunking a popular notion that plasties 
being ““magic”’ ean be used indiscriminately 


I IS CHARACTERISTICALLY HUMAN to back a winner .. . to ascribe pre- 
cipitately to vitamins or sulfa drugs or plastics more powers and claims 
than sober research can keep up with. Plastics have their possibilities 
. . - and their limitations. Good design is the reward of knowing both. 


Plastics are doing many jobs that metals used to do, especially since 
certain critical metal shortages have cropped up. But, basically, plastics 
are not substitute materials. Correctly applied, they should and do 
stand solely on their own merits. 


INTERESTING COMPARISONS TO PROVE the point can be made between our 
type of plastics—Synthane—and certain metals. Synthane is made by 
applying heat and pressure to paper or fabric impregnated with thermo- 
setting resins. It is non-metallic, a fact which should at once suggest uses 
fundamentally different from those of metals. Actually, Synthane is an 
excellent electrical insulator, and so you find it in hundreds of radio and 
electrical products and applications, not in place of metal, but to insulate 
metal. That does not imply Synthane cannot replace metal. As a matter 
of fact, Synthane has taken over for metals in pulleys, bearings, panels, 
structural members, scales, dials. The reasons can usually be traced to 
one or a combination of the many properties of Synthane technical 
plastics. 


ONE OF THE PRINCIPAL REASONS at present is light weight. Synthane has 
@ specific gravity ranging from 1.20 to 1.70, about half that of aluminum, 
less than magnesium. So in many unstressed parts for aircraft Synthane 
is a logical consideration. 


SYNTHANE LAMINATED PLASTICS GENERALLY hove lower mechanical strength 
than metals for a given cross section. For example, an approximate 
comparison might read like this: 5 


Tensile Strength Compressive Strength 

(p.s.i.) ultimate (p.s.i.) 
Alloyed Aluminum 16,000-80,000 9,000- 47,000 (y) 
Brass 40,000-80,000 28,000-1 26,000 (u) 
16,000-45,000 80,000-—200,000 (u) 
8,000-1 2,000 30,000— 50,000 (u) 


(y—yield strength 
u—ultimate strength) 


Cast Iron 
Synthane 


IT IS IMPORTANT, HOWEVER, TO REMEMBER that on a weight basis, 
Synthane may be stronger though redesign of a part for plastics may 
be necessary. 


HARDNESS IS A PROPERTY in which another interesting comparison of 
Synthane with metals can be made. Brinell hardness, tested with 500 
Kg. load, 10 mm ball, shows approximately these values: Alloyed alu- 
minum 45-110, Brass 95-150, magnesium (drawn annealed) 29, an- 
nealed cast iron 77, Synthane 24-40. 


BEHAVIOR UNDER TEMPERATURE CONDITIONS is characteristic of Synthane’s 
non-metallic composition. For instance, whereas the thermal conductivity 
of aluminum alloys may range from .20 to .54 calories per second per 
square centimeter per centimeter of thickness per degree C., Synthane’s 
thermal conductivity is about .0005 to .0008. The coefficient of thermal 
expansion of Synthane is about .0000140 inches per inch per degree 
F., approximately the same as alloyed aluminum, slightly more than pure 
aluminum, copper, brass. 


CORROSION RESISTANCE IS A SUBJECT of such complications as to tempera- 
ture, degree of concentration, and type of agent that any comparison 
with metals would necessarily be lengthy. Synthane does resist corrosion 
from water, many acids, oils, and salts, and to a greater or lesser extent 
than metals depending on the metal with which it is compared and the 
corrosion conditions. Synthane is extensively used as a corrosion resistant 
material. 


APART FROM ITS PHYSICAL, CHEMICAL, electrical and chemical properties, 
Synthane may be easily and quickly machined by ordinary shop methods, 
a point which may occasionally infivence selection when other factors are 
the same. And, just as metals are cast for economy in large quantities, 
so Synthane is available in two molded forms, molded-laminated and 
molded-macerated, for economy of duplication. 


OBVIOUSLY, IN CERTAIN CASES there can be no question of whether to 
use Synthane plastics or a metal such as when the material must be an 
electrical conductor or an electrical insulator. In other cases, weight or 
strength may decide, or corrosion resistance, resilience, hardness, machin- 
ability. Or as often happens, the decision may rest upon the extent to 
which the material required meets many combined specifications. Syn- 
thane technical plastics are usually more desired for their combination 
of properties than for any one specific property for which another specific 
material or metal may be the only logical answer. 





Rheostats and potentiometers in wire-wound 
and composition-element types. 


Midget controls in both fypes. Matched in 
external appearance and dimensions. Me- 
chanically interchangeable. 


Large line of controls for sound systems—con- 
stant-impedance attenuators, L-pads, T-pads. 
faders, mixers, etc. : 


25 and 50 watt power rheostats featuring 
exceptionally rugged construction. 


Greenohms— well-known green-colored ce- 
ment-coated power resistors found in the 
most rugged assemblies. 


Glasohms—glass-insulated miniature power 
resistors and heaters. Also flexible resistors. 


Etc. etc. 


OCTOBER 1944 


poo 


SE OF RESISTORS’ 


* Builders of ragged equipment specify CLAROSTAT for resistors, con- 
trols and resistance devices as a matter of habii. They know through 
years of experience. especially out in the field. that Clarostat compo- 
nents are tough—electrically and mechanically. Thus one more clause 
in their insurance against equipment? failure and excessive servicing. 
Today Clarostat is engaged 100% in the war effort. The facilities of 
two large plants are concentrated exclusively on meeting the require- 
ments of our armed forces. But after Victory is won “The House of 
Resistors” will convert back to civilian production, with vastly in- 
creased capacity to meet the needs of its many business friends. 


* Submit Your Problems. . . 


If they have to do with resistance — fixed. adjustable. or ballast - 
send them along for our engineering collaboration. We either have 
standard items in our extensive line that wil] meet your needs, 
or we can build special units. Let us quote on your requirements. 


PAL, 


CLAROSTAT MFG. CO., Inc. » 285-7 N. 6th St., Brooklyn, N.Y. 








DAYTON 1, OHIO 
in Canada, Leland Electric Canada, Ltd., Guelph, Ontario 


THIS GASOLINE DISPENSING PUMP MOTOR was first to - 


receive Underwriters’ OK. Explosion-resisting, inter- 
mittent duty, supplied with or without built-in switch, 
everload protection and voltage change switch. 


» THE MANUFACTURER PLANNING AHEAD 
for a favorable place in the post-war sun 
can profitably look to The LELAND Electric 
Company for valuable assistance. 


For here at LELAND, Creative Electrical En- 
gineering and advanced technical skill are 
teamed together to tackle the knottiest elec- 
trical problems, and solve them, effectively 
and economically. Industry, facing an 
exacting competitive era, can use LELAND 
ingenuity and experience to advantage. 
We invite you to consult with us. 
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LASKON is an ideal material for insulating 

purposes. Protection against arcing, flash-over 
and uncontrolled high-voltage electrical currents 
is assured by Plaskon’s unusual dielectric proper- 
ties. Under these conditions extremely condensed 
chemical residues, high in insulation value, form 
on the surface of the molded Plaskon unit. Long 
exposure to high humidities, even immersion in 


Plaskon Urea-Formaidehyde 
Compound 


1. Wide range of lightfast hues, from 
translucent natural and pure 
white to jet black. 

2. Smooth surface, eye-catching, 
warm to touch. 

3. Completely resistant to common 
- solvents, impervious to 
oils and grease. 

4. Possesses extremely high flexural, 
impact and tensile strength. 

5. Highly resistant to arcing and 
tracking under high voltages and 
high frequencies. 


Plaskon Grade 2 
Compound 


1. A Plaskon urea-formaldehyde of 
good quality, lower in price than 
regular Plaskon, and adaptable to 
economy production requirements. 


2. High resistance to, and retains 
lustre, surface and color én, pres- 
ence of water, common organic 
solvents, soaps, etc. 

3. Identical unusualdielectricstrength 
and freedom from arcing and 
tracking as regular Plaskon. 


Furnished in one shade of black 
and brown only. 


Product of Frank Adam Electric Co., St. Louis, Mo. 


HERE’S WHY PLASKON was cHOSEN FOR 
THIS IMPORTANT CIRCUIT BREAKER JOB 


salt solution for 24 hours, fail to destroy the 
resistance of Plaskon to arcing. 


Plaskon is strong, shock-resisting, and non- 
shattering. It can be economically molded into 
any shape required and any color desired. Investi- 
gate Plaskon for your requirements on utility and 
decorative needs in the electrical service field. 


These ane the advantages of Plashon Materials for Electrical Designing : 


Plaskon Melamine 
Compound 


1. Assures ample protection where 
water or high humidity prevent 
the use of urea compounds. 


2. Exceptional resistance to acids 
and alkalies. Non-porous, non- 
corrodible. 


3. Under extreme conditions of heat 
and humidity, is non-tracking, 
highly resistant to arcing, and has 
high dielectric strength. 

4. Highest heat resistance of all light- 
colored plastics. 


Plaskon Resin 
Glue 


1. Materials bonded by Plaskon 
Resin Glue cannot be separated 
at glue line—the material fails first. 


2. Plaskon glue line is completely 
moisture-resistant, cannot be 
weakened by mold or fungi. 


3. Maintains its tenacious grip in 
heavy-duty service for years, under 
water, on land, in the air. 


PLASKON DIVISION « LIBBEY* OWENS*FORD GLASS COMPANY °® 2137 SYLVAN AVENUE e TOLEDO 6, OHIO 
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The properties and characteristics of Plaskon 
in molded form, and the proper methods of 
fabrication, are discussed in detail in this 


valuable Plaskon handbook. Its contents will be 
of interest to engineers and fabricators alike. 


Canadian Agent: Canadian Industries, Ltd., Montreal, P. Q. 


TRADE MARK REGISTERED 


* »« MATERIALS « « 
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MORAIN NE 


POROUS METAL 


(Commonly known as POREX) 






























Filter Out Harmful Particles— 
Separate Undesirable Fluids — 
Protect Precision Parts and Fine Surfaces 


If your product by the very nature of its design 
requires a clean actuating or lubricating medium, 
such as fuel, air or oil, you should by all means 
investigate Moraine Porous Metal, commonly 
known as Porex. 


To put it simply, this unique metal can be put 
to work where it is desirable to keep something 
out and let something else in. Examples: A filter 
element to protect fine orifices of Diesel injector 
nozzles from dirt in the fuel, or to protect bear- 
ings from dirt in lubricating oil; a separation 
element to remove oil from the refrigerant; a 
breather vent to allow for motor breathing and 
at the same time prevent a spark from igniting 
combustible air outside an explosion-proof 
electric motor. 





Whether the function is filtration, separation, 
diffusion or flow control, Moraine Porous Metal 
(Porex) provides exceptional efficiency because 
of its tortuous flow passages—the result of unique 
structure attained by powder metallurgy. 
Moraine Products Division, General Motors 
Corporation, Dayton, Ohio. 





WAR BONDS SAVE LIVES 


MORAINE PRODUCTS o:visiox or GENERAL MOTORS 


DAYTON, OHIO 
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Smart Electronic Equipment Builders 


WIRE-PLAN PRODUCTS IN THE DESIGN STAGES 


TO PREVENT WIRE-FAILURES LATER 


investigate 
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Don’t get left at the post by neglecting important little 
things in post-war designing . . .do your wire-planning 
while the projects are on the drafting board and avoid 

trouble later. Give necessary consideration to dielec- 
tric strength, operating temperatures, voltage ratings, 
wire “specs,” conditions under which your product 
may be used, diameters of glands, bushings, knock- 
outs, bend radii of wireways, etc.,... and eliminate 
wire-failures in advance. 
Investigate permanently insulated Rockbestos wires, 
cables and cords for trouble-free performance. These 
wires all have built-in characteristics that provide 
resistance to heat, cold, flame, moisture, oil, grease 
and corrosive fumes. If one of our 122 standard 
constructions won’t do, Rockbestos Research will 
be glad to cooperate with you in developing a wire 
that will exactly meet your specific performance 
specifications. For engineering assistance or in- 
formation write our nearest branch office or: 


Rockbesto ee oe St, 
: New Haven 4, Coiia. 










: its = ROCKBESTOS 
ae RESEARCH 
Solves Difficult Wiring Problems 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. 





LOUIS, LOS ANGELES, SAN*FRANCISCO, SEATTLE, PORTLAND, ORE. 
* FOR VICTORY— INVEST IN WAR BONDS x 
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SLIDE RULES 


Think of K & E. What product comes first to your 
mind? Slide Rules, probably. Or think of Slide Rules. 


What name do you associate with them? K & E of 
course. 


The reason is simple. For years a K & E Slide Rule 
has been an integral part of every engineer’s equip- 
ment, from his student days, right on. 


The war brought an avalanche of orders for K & E 
Slide Rules. We have done our utmost to keep pace 
with it and are rather proud of the job. But we are 
still prouder of the quality that makes the K & E 
Slide Rule reputation what it is. 


You will find Don Herold’s booklet, “How To 
Choose A Slide Rule” helpful and amusing. Write to 
Keuffel & Esser Co., Hoboken, N. J. 


KEUFFEL & ESSER CO. 


EST. 1867 
NEW YORK - HOBOKEN, N. J. 
CHICAGO « ST. LOUIS + DETROIT 
SAN FRANCISCO + LOS ANGELES 
MONTREAL 


Drafting, Reproduction, Surveying 
Equipment and Materials. 
Slide Rules. Measuring Tapes. 
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The way we head and thread 
this Handle-Bolt 


Way give UE cae Vd 


You probably won’t have any handle bolt jobs, 
but you'll have others, and we may be able to 
handle them as advantageously as we did this 
one for the Cleveland Ordnance office. 

A supplier was needed to produce millions of 
handle bolts for steel ammunition containers. 
One requirement was a fast lead thread . . . split 
seconds count when these containers are opened 
in the field. 

Inside of two weeks from the time we got the 
inquiry, we worked out the design, made samples 
and got approval. Eight days more saw the first 
test lot shipped and two weeks later production 
shipments began. In that time we had made 
tools, dies, taps and roller dies. 

The design was worked out to permit quantity 
production by heading and roll threading. The 
purpose of the “steeple” head, as our men in the 
shop dubbed it, is to permit sufficient stock for 
the size of hole required, and yet keep within a 


practicable limit of volume of material for suc- 
cessful heading operation. We produced a double 
lead thread which more than met the require- 
ments for speed of action, and also permitted 
much faster production than the type of thread 
originally specified. 


Send for copy of this 
booklet containing 15 
brief, diagrammatic 
stories of im it 
saving on hea 

threa: parts. Ask 
for the “Savings” 
booklet. 


AO ae) eae ce CO., CLEVELAND 4, 0. 
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AS good as 


ITS SKF BEARINGS 


No motor is better than its bearings. Bearings are the 
part that permit or prevent a motor from wearing out. 
When the bearings are S)0S{P’s—as they are on this 
semi-enclosed, drip-proof motor—quiet, smooth operation 
is assured at all times ... the rotor stays in the center 
of the magnetic field ... the original air gap is main- 
tained indefinitely . . . motor life is considerably length- 
ened ... lubricant consumption is low. Using an S2°G/F- 
equipped motor is a sure way of protecting your power 
production investment. 5654 


SiS INDUSTRIES, INC., PHILADELPHIA 34, PA. 


Motor 


Built by The Lima Electric Motor Co. 
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STOP CORROSION 


WITH LEXEL INSULATED WIRE 































If you are worried about copper wire corrosion, there’s 
good news in recent tests made by a well-known lab- 
oratory. They placed cellulose acetate butyrate film in 
contact with copper wires in electrical use, under 
maximum water absorption conditions. No evidence of 
corrosion was found on either the wire or the film. 
(Copy of report on request.) 

Lexel insulating tape is cellulose acetate butyrate. 
These tests confirm our own laboratory findings and 
the long experience of Lexel users. They prove not only 
its noncorrosive qualities, but also its low moisture 
absorption characteristies. 

Lexel has other advantages, too. Small bulk and 
weight save space in tight places. The conductor is 
always center-sealed by heat in a continuous helical 
tube. Lexel has high dielectric strength and insulation | 
resistance. 

Test Lexel insulation tape for instruments, controls, 
lead-in and hook-up wires and other low-tension appli- 
cations. We'll send you samples and names of manu- 
facturers that can supply Lexel insulated wire and cable. 


CUSTOM-MADE INSULATION 


As a regular service, Dobeckmun engineers also develop lami- 
nated insulation products, custom-made to special purpose 
specifications, such as *slot cell and phase insulation for motors, 
insulation for shipboard cables and other uses. If your require- 
ments are unusual, call on us. 








“LEXEL” is a registered trade-mark of The Dobeckmun Company. 


~DOBEGKMON 


INDUSTRIAL PRODUCTS DIVISION + CLEVELAND 13, OHI@ 


*Made by the makers : : 
of DOBAR insulati WESTERN SALES HEADQUARTERS My Be eT 
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Before costly and intricate amplification is included in tomorrow's 
circuits, check the SENSITROL and other WESTON Sensitive 
relays. More than likely, you'll find amplification unnecessary . . . 
that a tiny Sensitrol relay will give you the positive control you 
seek. For SENSITROL Relays, which in pre-war days controlled 
at values low as 2 microamperes, now provide positive control at 
input values of a far lower order. This extreme sensitivity, plus the 
other virtues of the Sensitrol such as its cost and weight saving, 
and its trouble-free operation, may be just the thing to round-out 
or make entirely practical the device or circuit you have in mind. 
Why not obtain all the facts on “what's ahead” in sensitive 
relays and indicating instruments by contacting WESTON today. 
Check with them, too, for all war instrument requirements. 


WESTON 
RELAYS 


in pre-war days provided 
positive control at energy 
levels low as 2 microam- 
peres...foday are many, 
many times more sensitive! 


*Sensitrol — A registered trade-mark des- 
ignating the contact-making instruments 
and relays, the contacts of which are mag- 
netic, as manufactured exclusively by the 
Weston Electrical Instrument Corporation. 


Laboratory Standards . . . Precision DC and T Specialized Test Equipment... Light 
AC Portables ... Instryment Transformers Measurement and Control Devices... 
.. » Sensitive Relays ... DC, AC, and WE S () Exposure Meters...Aircraft Instruments... 
Thermo Switchboard and Panel Instruments. Electric Tachometers...Dial Thermometers. 


Weston Electrical Instrument Corporation, 582 Frelinghuysen Avenue, Newark 5, N. J, 
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PERKINS MARES 
Helical Gears eve Ratchets 
Worm Gears | Spi Spur Gears 
Groundy Worms 
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Post-war business prosperity will depend on 
today’s preparations. Have the gears you may need 
for your peacetime products developed now— 
ready to go into mass production the moment 
they are needed. 


The services of our engineering staff, with the 
“know how” acquired in the production of preci- 
sion gears to Government specifications, is at the 
disposal of industry. 


For the tough jobs of today and tomorrow which 
call for precision gears of the highest quality, 
consult Perkins. 
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No matter what the motor application .. . 
whether it be in a welder or refrigerator . .. 
Klixon Protectors keep motors from overheating 
and burning out. 

The Lincoln Electric Company use built-in 
KLIXON Protectors with their “Shield-Arc’’ 
Welders, and have reduced to the vanishing 
point motor failures caused by overheating. 

You, too, can get full motor life from your 
motors by specifying Klixon Motor Protectors 
with every motor you buy. Built into the motor 
by the motor manufacturer, you get a tested 
and proven combination of a motor fitted with 
the right type and size protector. Then when 
the motor is in operation and gets overloaded 
and dangerously hot, the protector 
clicks “‘off’’ the power ... when the 4 
motor cools to safety, it clicks it ‘on 4 
again either by manual reset, or auto- § 
matically, depending on the type of } 
reset you specify. 

Get positive overheat protection in your 
motors with Klixon Motor Protectors. They per- 

it full motor operating capacity yet protect 
motors from burning out. Available for A.C. 
motors all sizes; D.C., motors up to 30 volts. 


LINCOLN “SHIELD-ARC” WELDER 
POWERED WITH A ELIXON PROTECTED MOTOR 


SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 


Py ee 
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MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. ¢ 1228 W. PICO BLVD., LOS ANGELES, CALIF 


Electrical equipment lives no longer than its insulation . . . but how 
long will different types of insulation live—and why? There’s one 
simple answer... 


use the insulation proved by FIFTY YEARS OF FIELD TESTS! 


Westinghouse is in a natural position to know the answers to these 
problems. The wide variety of electrical apparatus made by Westing- 
house during the past half century has served as a continuous, “‘first- 
hand”’ field test for almost every possible type of insulating material. 

Out of this constant development has grown the complete line of 
“Tuffernell” Insulating Materials. And with it, an authoritative file 
of exact application data that is made available to you by Westing- 
house Insulation Specialists. 

The new “Insulation Sample Book”’ illustrates this ‘insulation know- 
how”’. It simplifies selection of tapes, fabrics, papers and varnishes by 
supplying actual samples, complete with dimensions, ratings and help- 
ful application data. Copies are available through your nearest West- 
inghouse distributor. Ask for B-3322. Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, Pa., Dept. 7-N. J-06357 


OFFICES EVERYWHERE 


Westi ghouse 


PLANTS IN 25 CITIES... 
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AMERICAN 
ile SCREWS 


for Top Speed and Lowest Cost of Assembly 
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In the U.S. Army crash boats (shown above) 
and landing barges built by the Owens 
Yacht Company of Baltimore, American 
Phillips Screws are used to make speedier, 
stronger fastenings ... to get these vitally 
needed craft into service quicker, and to 
make sure they will stand up to the strenu- 


Owens Yacht Company’s peacetime pleas- 
ure craft, like their present-day war craft, 
will feature sturdy, ship-shape fastenings 
made by power-driven American Phillips 
Screws. In fact, the matchless speed and 
controlled accuracy of American Phillips 
fastenings will help this well-known 
boat builder to meet the pent-up, 


ous service required. Owens workers, using 
power drivers, make clean and flush fasten- 
ings right down the line, with American 
Phillips Screws. No fumbling starts, no 
crooked driving, no gouged work-surfaces, 
no split screw-heads. This is typical Ameri- 
can Phillips Screw performance. 


urgent demand. for his quality product... 
and still maintain his rock-bottom cost per 
fastening. In fact, in all fields of peacetime 
production, the production advantages of 
American Phillips Screwdriving will con- 
tinue to be just as important as they were 
in meeting wartime delivery schedules... 
on time and with the inspector’s OK. 


AMERICAN SCREW COMPANY 


PROVIDENCE 1, RHODE ISLAND 


Chicago 11: $89 E. Illinois Street 


Detroit 2: 502 Stephenson Building 


Put the Screws on the enemy...BUY BONDS! 
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PRECISION MADE IN QUANTITY 


/ STUPAKOFF 


Stupakoff steatite spacers separate the conductors of coaxial cables, as 
shown in the cutaway illustration. Precision fit of these insulators, so necessary 


in installations of this type, is guaranteed by the exacting manufacturing process 
employed by Stupakoff. 


These insulators, available for prompt delivery in many styles and sizes, offer 
the ultimate in mechanical strength and low power loss characteristics. 


Stupakoff, backed by two generations of engineering and manufacturing 


experience, produces a complete line of ceramic insulators made of steatite and | 
other materials. 


Write today for dependable assistance in developing correct insulation for | 
agfOR GREAT _ your electronic apparatus. Problems involving insulators—whether specialized or f 
standard—will be given prompt attention by our Technical Staff. 


Do More Than Before—Buy EXTRA War Bonds 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
Cramics for the World of SGetronica. 
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Motor controls ought not “be hung” as separate 
items on your “up-to-date” machine tool—as an 
a ry afterthought. Instead, give yourself the sales 
advantage of complete control assembly . . . like 
the panel shown above . . . designed to your spe- 
cial requirements, but assembled from standard 
parts by Allen-Bradley. The appearance of your 
machine will be improved—its correct sequence 
operation will be assured, because the panel will 
be correctly “wired” by specialists. 


Allen-Bradley engineers will gladly study your 
control needs and submit a panel layout for your 
consideration. Write, today! 

Allen-Bradley Company, 1316 S. Second St., Milwaukee 4, Wis. 


Leading Machine Tool Builders Yse A-B Control Panels 


built to their individual specifications from standard starters, contactors, and relays 


semen Nea: 


ALLEN-BRADLEY 
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Limit switches are growing in importance 
to machinery designers and builders be- 
cause of the demand for completely auto- 
matic sequence operation. The application 
requirements gre so diversified that 
the Allen-Bradley line lists several 
hundred different types . . . each one 
adapted to meet the needs of a par- 
ticular machine or duty cycle. 


The whole story. of Allen-Bradley 
limit switches, and how to select and 
install them, is told in the 24-page 
data book known as Bulletin 801-802. 


Baker Key Seater controlled with 
A-B Precision Limit Switches 


a? ‘e e hy — 2 | 
Aah 
™ f~ La 
Rod or Chain Weight 
Operated Operated 


Right and Wrong 
Ways to use limit 
switches. A handy 
guide for design- 
ers of motorized 
machines. 


Do you use enough LIMIT SWITCHES? 


Here is a 24-page data book on limit switches...and how to apply them 


It is a gold mine of information on 
hundreds of varieties of limit switches. 
It also contains a special section on 
“Right” and “Wrong” ways to install 
limit switches. 


Have you considered the possibili- 
ties of limit switch control on your 
machines or equipment? 


lf not, let one of our specialists 
check your machines for possible im- 
provements with limit switch control. 


Or, send for Bulletin 801-802. 


my, fe) 


Roller Fork Rubber-tired Rotating 
Lever Geared Roller Cam 








ALLEN-BRADLEY 


LIMIT SWITCHES FOR EVERY SERVICE 
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Here is a finish designed to meet the requirements 
of modern, mass-production industry. It bakes 
with the speed of air-drying lacquer—permitting 
fast production schedules and important finishing 
economies. It is more durable than ordinary en- 
amels—tests show that blows which dent the 
metal itself leave a Polymerin* finish unchipped, 


unscratched and unmarred. 


‘The Facts on Polymerin”’ describes the competi- 
tive advantages that Polymerin-finished products 
’ will have in the postwar markets. Industry asked 
us to develop this new type of finish. Our answer 
is Polymerin—an organic speed-bake enamel with 
unusual properties of durability and resistance. 
. And these qualities may be engineered to meet 


the varying requirements of specific products. 


_ Polymerin for refrigera- 


tors, for example, is for- 


emphasis on lustrous, non- 





yellowing appearance and 


maximum resistance to grease and humidity. Fluo- * 


rescent reflectors finished with white Polymerin 


have reflectance values considerably higher tnan 


A&W 
POLYMERIN 


The Original Speed-Bake Finish 


A PRODUCT OF AULT & WIBORG 
DIVISION OF INTERCHEMICAL CORPORATION 
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mulated with particular 





OF MINUTES 
FOR YEARS 





-= _ reflectors finished with con- 


ventional enamel. For lamps 





and fixtures, Polymerin af- 
fords real speed production 


ad? 


resistance and color retention. 


and superior durability, mar- 


Industry by industry, ‘The Facts on Polymerin’’ 
gives many examples of how and why Polymerin 
finishes have been used by leading manufacturers. 
This is information you will want to have before 
picking a finish for your postwar products. It is 
yours for the asking—use the coupon below and 
a copy of ‘The Facts on Polymerin’’ will be sent 
to you promptly, without obligation! 


CAN YOU GET POLYMERIN NOW? 


Comparable to regular Polymerin in flow, flexibility, 
durability and lustre is Polymerin-200, a new, non- 
critical finish that can be handled exactly the same 
as regular Polymerin! Polymerin-200 is made from 


materials which are currently obtainable. 
*Reg. U. S. Pat. Off. 


SEEM | Support your Community War Fund 
Representing The National War Fund 
ee |-— For Our Own—For Our Allies. 





Division of Interchemical Corporation 
Ault & Wiborg Empire State Building, New York 1, N.Y. 


Please send, without obligation, a free copy of “The 
Facts on Polymerin—How and Where it is Applied.” 


Name. : 


Company. 
Address. 


Bees cee ces cee comme cane ee ee a ee ee eee 








A FIBERGLAS* CASE HISTORY 


MOTOR NOW RUNS MONTHS 
IN 250° F. AMBIENT TEMPERATURE 


A nationally known die-casting company was con- 
fronted with this problem: its metal-melting tanks 
required motors to drive pumps located directly 
above the tanks. These motors were installed 18 
inches above the surface of the molten metal, in an 
ambient temperature of about 250° F. 

Motors wound with organic insulation lasted, on 
the average, only about two weeks before the wind- 
ings failed. As a solution, these motors were rewound 
with Fiberglas inorganic insulation—and six months 
later were still giving continuous service without a 
single winding failure! 

This performance is typical of Fiberglas-insulated 
motors—but is only one of the advantages. When 
properly applied and impregnated with the correct 
varnish, Fiberglas insulation also gives exceptional 
performance in conditions of severe moisture, acid 
and vibration. 

What is Fiberglas? 


Fiberglas electrical insulation is made from strong, 


FIBERGLAS 


*T. M. Reg. U.S. Pat. Off. 


YARNS + TAPES «+ CORD «+ SLEEVING - 
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CLOTH AND OTHER FORMS 


Averaged only 
z weeks before 
FIBERGLAS 

Insulation was 


adopted 


fine glass fibers which are twisted into yarns, wound 
on wires, woven into tapes and cloths, braided into 
sleevings and formed into cords and other forms 
required for motor insulation. As a rule, Fiberglas 
insulation occupies no more space inside the motor 
than organic tapes, and much less space than equiva- 
lent inorganic materials. And, because Fiberglas 
does not deteriorate with age, it is the ideal insula- 
tion for stand-by motors—even though an organic 
insulation seems sufficient from an operational 
point of view. 

Ask your motor manufacturer about Fiberglas- 
insulated motors. Or, if you are having motor fail- 
ures, ask your repair shop to use Fiberglas on your 
next rewind job. 


Fiberglas electrical insulations are immediately 
available. For complete information, consult your 
distributor or write Owens-Corning Fiberglas Cor- 
poration, 1866 Nicholas Building, Toledo 1, Ohio. 
In Canada, Fiberglas Canada, Ltd., Oshawa, Ontario. 


ELECTRICAL 
INSULATIONS 
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Put a plastic cap on this aluminum impact 
extrusion, as Alcoa’s customer does, and 
you have the container for an electrical 
coil. But show it to an “Imagineer” and 
you hear a dozen different ideas— 

Flare its open end to make an unusual, 
attractive vase—Turn it upside down on 
a plastic base, wire it for electricity, and 
you have a beautiful table lamp—Extend 
those fins even more than here, and you 
get a superior heat-radiating case for any 
kind of electrical or mechanical equip- 
ment. And so the suggestions go, on and on. 

But the method of making this part— 
the impact extrusion process—is even 
more intriguing. One wallop of a press on 
an aluminum blank and it is formed, ribs 
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on the inside or out, bosses in the bottom, 
if needed. The Alumilite finish (process 
patented) may be added, increasing cor- 
rosion resistance and making the shell 
most attractive, in plain aluminum or a 
variety of other colors. 

Final costs are often less when you 
start with Alcoa impact extrusions, be- 
cause so little work is required to complete 
them. Winning the war comes first, but 
aluminum is now being used for other- 
than-war purposes as the manpower situ- 
ation permits. Our representative will 
be glad to discuss the availability of 
aluminum with you. Write ALUMINUM 
Company oF AMERICA, 2179 Gulf 
Building Pittsburgh 19, Pennsylvania. 











Give Your Post-War Products 





Tar ee cleats 
ew MST s | 
or both sides, any 
thickness. 


Base metal, steel 
cepper, nickel, etc. 





USE 
GENERAL PLATE 
LAMINATED 
METALS 


You can help to secure a strong position for your 


post-war products in tomorrow’s markets by incor- 
ating Genéral Plate Laminated Metals into your 


designs. These permanently bonded laminations of 
precious metals to base metals or base metals to base 
metals, provide many advantages, such as economy, 
workability, rigidity, and unusual performance require- 
ments, not found in solid metals. 

Laminations of precious metals . . . silver, gold, plati- 
num ... to inexpensive base metals, such as copper, 
steel, nickel, give you solid precious metal performance 


LV Head SharT 
OM Comper O10 


at a fraction of the cost of solid precious metals. The 
precious metals provide better electrical conductivity, 
corrosion resistance and economy. Base metals provi 
workability and strength. 

’ General Plate Laminated metals are available in 
raw stock ready for fabrication in sheet, wire and tube 
form—inlaid or wholly covered. 

Place your products in a better competitive position, 
investigate General Plate Laminated metals today. Our 
engineers will gladly help you with your metal problems. 
Write specifying your problems. 


GENERAL PLATE DIVISION 


of Metals & Controls Corporation 


ATTLEBORO, MASSACHUSETTS 
50 Church St., New York, N.Y; 205 W. Wacker Drive, Chicago, Ill.; 2791 Kensington Place East, Columbus, Ohio; 2635 Page Drive, Altadena, Californie 


Metals and Controls Corporztion Divisions manufacture the following products: Laminated & Solid Precious Metals, Electrical Contacts, 
Sclid and Rolled Plated Precious Metals in all forms—Truflex Thermostat Metals. 
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Don’t Be Fussin’ and Fixin’— Get Horsepower by Howell 


The Howell Protected Type Motor, shown, gives 
complete protection against dripping liquids, metal 
chips and other falling particles. Completely stream- 
lined — utilizing non-breakable steel frame — 
malleable or steel base — cast iron end plates and 
cast iron, weatherproof terminal box are standard 
construction features. Special horizontal and ver- 
tical mountings are available. 
Available in sizes 5 H.P. and smaller. 


REPAIR MAN: I'd like to wrap this wrench around the guy’s neck 
who insulated this motor. 


Horse: I know how you feel about sloppy work. 


REPAIR MAN: Here we are at the peak of production, and what 
happens? Motor failure . . . tear down the machine . . . lose time 
. . . get behind —all because the motor wasn’t built right in the 
first place. 


HORSE: My good man, stop worrying! Use Howell Motors. The 
entire stator of every Howell Motor is triple-treated with Howell 
Bond varnish. It is made to withstand temperatures up to 350° F.— 
is water and oil proof and grease resisting, and it will not break or 
crack. The rotors are copper, too, and the best grade bronze or ball 
bearings are used. You just can’t buy better motors. 


REPAIR MAN: That’s right! I know it! I’m specifyin’ HOWELL for 
all my new jobs. 


Phone the nearest Howell representative today, or write. direct 
to the factory for prices, data and delivery dates on Howell 
standard or specialized motors for every industry, up to 150 Hp. 


HOWELL ELECTRIC MOTORS COMPANY 
HOWELL, MICHIGAN 
Manufacturers of Quality Motors Since 1915 





Tips for Designing Air Impelling Units | 








| No. 13 of a Series 


100 CUBIC FEET OF AIR— 


* Standard 
Air) 


Equivalent of 
air at 
70° 
20,000 ft. 


215 cu. ft. 


WITH RELATIVE REQUIREMENTS VARYING AS SHOWN 
* Standard air: dry air at 70° F., 29.92 barometric pressure, and weighing .07495 Ibs. per cubic foot. Sa 


Fan Performance Affected by Air Density 


and Temperature 


Air density varies with altitude and with tem- 
perature. Designers of equipment planned to ofer- 
ate under conditions of extreme heat or cold, or in 
rarefied air as at high altitudes, should not rely 
upon regular published performance data, which is 
usually based upon ‘‘standard air."’ 

Any substantial change from standard air will 
affect the power required and the static pressure to 
be overcome by the fan, and may vary the number 
of cubic feet needed from the fan. The sketches 


above show a unit of 100 cubic feet of air under 


three conditions and the volume of an amount of 
air at 20,000 feet altitude that is equal in weight 
to 100 cubic feet of standard air. 

It is advisable then, to rely upon experience in the 
problems of air movement whenever unusual con- 
ditions are encountered in the design of units using 
either propeller fan blades or blower wheels. The 
staff of Torrington’s Research Laboratory has that 
experience. There is no obligation incurred in ask- 
ing their advice, and they may save you costly de- 


sign changes and embarrassing production delays. 


™ TORRUN GON 


PS RNBIL FA Parte 














MANUFACTURING COMPANY, TORRINGTON, CONN. 
So 
MANUFACTURERS OF AIRISTOCRAT QUIET PROPELLER FAN BLADES & AIROTOR BLOWER WHEELS 
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starter 


For safely- maintained control of motorized drives, — 
specifically for motors of 1 to 7% H. P., single or polyphase, 
A. C., 110 to 550 Volts. 


Improved design saves wiring-time and simplifies mainte- 
nance. Front-connected, with open view for inspection of 
contacts and connections. Coil ratings clearly visible: coils, 
contacts and other parts are easily changed. Switch unit re- 
moved or replaced by turning only one screw. Re-set button 
independent of cover. 


Separate-unit construction for each pole, — confining the 


TT TE 
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with cover 


Starter with cover hihi “tet 


ACROSS -THE-LINE TYPE; THERMAL OVERLOAD 
PROTECTION WITH INTERCHANGEABLE 


HEATERS. UNDER-VOLTAGE PROTECTION OR ~ 


RELEASE. POSITIVE, QUICK MAKE-AND-BREAK 
SWITCHING MECHANISM; STRAIGHT-LINE 
LINKAGE 


arc, excluding dust. This lighter, stronger build of switch re- 
duces impact, conduces to long life. Switching mechanism in 
overload relays is insulated from the bi-metal and heater. 
(Starters are wired for separate coil circuit control for voltages 
other than line, if so ordered). 


Catalog 9-M will inform you fully of this Solenoid Line 
of Starters and Contactors ... Our free Engineering Service 
will plan arrangements of Arrow-H & H STANDARD Units to 
fit your SPECIAL needs in Motor Control. INDUSTRIAL 
CONTROL DIVISION, 
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Thats a TRICK. Mr. Jones 


...and we know it / 


ae MATERIALS, you know, vary 


considerably. Not only in regard to 
physical properties after molding, but 
in regard to molding behavior as well. 
In other words, your plastic part has to 
be designed in full recognition of your 
material, That’s why we say that the 
selection of material is another job for 
your custom molder! 

But Kurz-Kasch does more than team 
up these two functions. In growing up 
with the plastics industry, we’ve found 


Why Kurz-Kasch for Plastics? Kurz-Kasch 
offers a 28-year-old reputation for thoroughly 
engineered, quality production. @ One of the 
largest, best-equipped exclusive 
custom molding plants in the 
country—7 5,000 square feet of 
floor space with 125 compression 
and transfer presses of all sizes. 


BUY BONDS! 


it wise to insist that experts on mold- 
making, molding and finishing add 
their opinions during the planning 
stage. This way, you can rest assured 
that your job will be estimated right 
—produced right—and delivered right 
on schedule. 

This service is available from the 
moment you first wonder if plastics 
will fit into your program. In fact, 
that’s the time to get the most out of it. 
We urge you to feel free to use it—now! 


Complete mold-making and finishing facili- 
ties @ Extensive production sequences of 
radio-frequency preheating equipment, with 
full experience in their use. 
Completely equipped shop for 
production of inserts @ For sat- 
isfaction in plastics, key these fa- 
cilities into your production line. 


ALL YOU CAN — WHENEVER YOU CAN 


KURZ-KASCH 


For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419 South Broadway, Dayton 1, Ohio 
anch Sales Offices: New York ®. Chicago ® Detroit © Indianapolis ©® Los Angeles * Dallas 
St. Lovis © Toronte, Canada. Export Offices: 89 Broad Street, New York City 
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SPARE PARTS BOXES 


No. 1025—6 
LT hae sibel Oh 28 


No. 1025—14 
8 pate a Es a a 
(Partitions not included) 


COLE STEEL EQUIPMENT CO. 


349 BROADWAY, NEW YORK 13, N. Y. 


FACTORY: BROOKLYN, N. Y. 
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This little Smooth Power motor weighs 
less than two pounds, but it does some 
mighty important work. On many fronts, 
the vital job of maintaining communica- 
tions between our fighting forces is helped 
by this little motor. 

It comes from a long line of Smooth 
Power motors, that for years have been 
driving such mechanisms as tape recorders, 
record changers, turntables, motion displays 
and such devices. Where smooth starting, 
quick pick-up and velvety running are prime 


Bes 


NDUSTRIES 
Or Ny as 


‘PRODUCTS 


requirements, you’re quite likely to find 
Smooth Power motors on the job. 

But, we know that many new peacetime 
products which are now on the drafting 
boards or in experimental changes will need 
small motors. We’d like to know more about 
these, to see if more work can’t be found 
for our Smooth Power motors in homes, 
commerce and industry. 

If you’re planning such products . . . or 
if you are thinking about other postwar 
developments involving comparatively small 
electrical or mechanical devices, perhaps 
we can help you. We’ve a plant that is com- 
pletely equipped for such work. While we’re 
busy right now on War demands, we like to 
think about keeping busy in the future... 
and we’d like to have you think about us, too. 


THE GENERAL INDUSTRIES COMPANY 
Elyria Ohio 
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Bright BRASS is a time-honored Badge of the good housekeeper 


Gus time beyond recall, the 
cheerful gleam of Brass has 
been one of the bright spots of 
home-making. In the shining 
welcome of the knocker and 
knob on the door... in the 
glow of burnished lamps... in 
the sparkle of andirons and fire- 
tools on the hearth...in all these 
and more, Brass has a way of say- 


ing: “Sit back and enjoy your- 
self, friend! This is a hospitable, 


self-respecting household.” 
Likewise, to many fabricators 
of home furnishings and hard- 
ware, the name of Bristol for 94 
years has said: ““You can always 
bank on Bristol Brass for easily 
workable, non-corrodible alloys 
that conform exactly to your 
specifications . . . shipment after 
shipment .. . year after year.” 


And, come the day when Allied 


guns cease firing, Bristol Brass 


* BUY BONDS TO BUY BRASS FOR BULLETS * 
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will be available again for all 
the domestic and industrial uses 
which no other metal or material 
has ever been able to fulfill with 
such complete satisfaction both 


to manutacturer and consumer. 


THE” 


BRISTOL BRASS 


CORPORATION 
Makers of Brass since 1850, Bristol, Conn. 
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@ Functionally fitted to given applica- 
tion—that’s the keynote of the exten- 
sive Aerovox oil-filled capacitor line. A 
plentiful selection of containers, mount- 
ings, terminals, sizes and impregnants, 
assures virtually custom-built capaci- 
tors with guaranteed performance. 


Aerovox offers both Hyvol and 
Hyvol-M (mineral oil) liquid impreg- 
nants. For applications subjected to 
wide temperature variations, and where 
weight and size are important, Hyvol is 
recommended. Hyvol capacitors are 
considerably more constant with tem- 
perature variations than are those with 
other impregnating materials of the 
same specific inductive capacity, show- 
ing no capacitance drop until tempera- 
tures of —20° F. (—29° C.) are reached. 
At —40° F. (—40° C.) the maximum ca- 
pacitance drop that may be expected is 
of the order of 5 to 10%. 


Hyvol-M (mineral oil) capacitors have 
an exceptionally flat temperature co- 
efficient of capacitance curve but ap- 
proximately 35% greater bulk and cor- 
responding weight which usually rules 
them out in favor of Hyvol. 


At any rate, Aerovox offers both 
Hyvol and mineral oil capacitors, as 
well as wax-impregnated units for lim- 
, ited service—along with that wide 
choice of containers, mountings, termi- 
nals—to meet your exact needs. 






AEROVOX CORPORATION, NEW BEDFORD, 
Export: 13 E..40 Sr., New Yorx 16, N. Y. 








@ NEW CATALOG lists the exceptionally wide selection of Aerovox 
oil capacitors, as well as other types. Write on business letterhead 
for registered copy available only to engineers, designers, electronic 
maintenance men, manufacturers of equipment, and executives. 
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aldes Truarc presents a significant advance in retaining rings. 


It spreads or contracts without distortion; always retaining its perfectly fitting circular contour. 


For thrust-load fixing, and shaft and housing applications, Waldes Truarc provides 


distinct advantages over nuts and bolts or wedges and washers. . . it reduces dimension 
and weight . . . saves material . . . cuts manufacturing time . . . simplifies assembly and 


dis-assembly. On request, we will gladly furnish samples and full data for your tests. 


WALDES 


WALDES KOH-!I-NOOR-INC. LONG ISLAND CiITY-N.Y. 


CANADIAN REPRESENTATIVES: PRENCO PROGRESS & g N I N G Soie Mire, and Licences in U. 8. A. 
ENGINEERING CORP., LTD., 72-74 Stafford St., Toronto 
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Litro (‘'CL'') Composition 
Retainer Ball Bearing 


Double Row Self-Aligning 
TOTES rela tire) 


SLT RT Seo Single Felt Seal Double Felt Seal 9000 Series (Feltiess) Bande athe 
' ' 
Row Bail Bearing Ball Bearing Ball Bearing Sealed Ball Bearing roth 


Angulor Contact Bal! Extra Light Single Direc- Single Direction Bal! 
eT Ye latare] Tae ole Tim: lola tile) Thrust Bearing 


OC aC sty) Extra Light Cylindrical Two-Lipped Cylindrica 


Cylindrical Rolier 
Bearing 


NORMA-HOFFMANN BEARINGS CORP’N, STAMFORD, CONN., U.S.A. FOUNDED 1911 


TO WIN THE WAR: Werk — Fight —Buy War Savings Bonds 


ler Bearing Roller Bearing Roller Bearing Roller Bearing 
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AND TOMORROW 
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Today ... Two=Fisted Gun Grips 


THESE GRIPS, molded from a BAKELITE impact- 
resistant phenolic plastic, give aircraft gunners instant 
command of turret rotation, gun firing, and the micro- 
phone system. They are miniature switchboards— 
alive with electrical controls and ready for instant 
action. But at the same time they are lightweight, 
tough to withstand impact, and highly dielectric. Tem- 
peratures ranging from —70 deg. F. to 180 deg. F. do 
not affect their form or operation because they are 
dimensionally stable. Their fine, lustrous, integral 
finish withstands the roughest handling. 


The designing and molding of gun turret control grips 
closely parallels that of producing peacetime appli- 
ances, such as flatiron handles. And both call for the 
same combination of physical, electrical, and thermal 





characteristics in the construction material. The right 
answer for thousands of other products has come 
from the use of the right BAKELITE plastic, plus the 
coordinated teamwork of designer, molder, and ma- 
terials supplier. 


Our field engineers and development laboratories will 
gladly work with you on any product that you wish 
to improve or that is now in the planning stage. 
Write for Booklet 6M. “Bakelite Molding Plastics.” 


TRADE @&) MARK 


BAKELITE CORPORATION, 30 E. 42 St., New York 17 
Unit of Union Carbide and Carbon Corporation 


Molding Plasties 
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As industry approaches the peace it be- 
comes apparent that chemistry must be a 
working partner of conversion. New prob- 
lems, new products, new techniques. . 
all demand its helping hand. 

Chemical coatings are doing more than 
meet the peacetime needs of industry. 
They are creating industry . . . moulding 
industry . . . changing the entire course 
of production. In test tubes fired by war 
thousands of new products, new proc- 
esses and new profits have been born. 


THE NEEDS OF INDUSTRY 





Chemical research in the coating field is 
helping to win the war .. . is laying the 
foundation for a post-war prosperity of 
tremendous proportions. How this research 
affects your business should be investi- 
gated carefully in your program of post- 
war planning. Your inquiry will incur no 
obligation. 
Address The Stanley Chemical Company 
. manufacturers of Stanley lacquers, 
synthetics, enamels and japans.. . East 
Berlin, Connecticut. 


learley 
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Motor “Job Analysis” 


provides smooth, compact power 


tzer-Cabot motor 


Hol 
Bive-print machine powered _ ¢ 
Experience proves that by giving advance consideration 
to such operating factors as torque, load cycles, starting 
load, reversibility, acceleration, quietness, operating 
conditions .. . then building a motor that meets the 
exact performance conditions . machines operate 
more efficiently and economically with less maintenance. 
Since standard off-the-shelf motors 
cannot meet all performance require- 
ments, the solution is a_ special 
fractional H. P. motor . . . designed 
and built by Holtzer-Cabot. 


For over 50 years Holtzer-Cabot has concentrated its 
energies in designing and building special motors to 
meet special operating conditions. Today, our plant 
facilities are being utilized for manufacturing special 
motors for war products, but our motor development 
engineers will gladly discuss your post-war fractional 
H.P. motor problems and requirements with you. 


SPECIAL MOTORS DESIGNED TO FIT THE APPLICATION 


HOLTZER-CABOT 


Division of First Industrial Corporation 


Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 


125 AMORY STREET, BOSTON 19, MASS. ¢ NEW YORK, N. Y. e CHICAGO, ILL. ¢ PHILADELPHIA, PA. 








Raytheon Voltage Stabilizers 
CONTROL Output Voltage 


PRINCIPLES OF OPERATION 


The stabilizer consists of two transformers with the 
primaries in series. One of these transformers operates 
at high magnetic density. This transformer with the 
higher saturation is partially resonated by means of a 
condenser, The secondary of the two transformers are 
connected in series opposed. Careful design results in 
the various voltages adding up vectorially producing 
the desired output changes compensating for dif- 
ferences of individual voltages. The resultant is a con- 
stant output voltage. This action is illustrated above 


to + %% 


in the chart of vector relations of voltage. 


A Raytheon Voltage Stabilizer . . . built into new 
equipment or incorporated into apparatus not having 
voltage regulation . . . improves the performance and 
assures reliable, accurate operation of the equipment. 
It stabilizes varying line voltages from 95 fo 130 
volts to plus or minus 14 %. Entirely automatic in oper- 
ation, the Raytheon Voltage Stabilizer has no moving 
parts, nothing to wear out. Simply connect it and for- 
get it. Write for Bulletin DL48-537. 


The coveted Army-Navy “E”’, for 
Excellence in the manufacture of 
wor equipment and tubes, flies 
over all four Roytheon Plants 
where over 15,000 men and wom- 
en are producing for VICTORY. 
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WILCO facilities 
Expanded to Meet 
Wartime Needs! 


But Postwar Industry will be 

the ultimate gainer from the 

many new WILCO products 
and developments 


As the Hourglass indicates . . . at the 
coming of peace, the skill and experience 
gained in the development and application 
of new WILCO products and techniques 
will mean much to automotive, electrical 
appliance and many other types of manu- 
facturing customers. 


Though now chiefly applied to the war 
effort, these new WILCO developments are 
destined to play as vital a role in the post- 
war industrial “comeback” as they are now 
playing in scores of wartime applications. 


Thermostatic Bimetals, Electrical Con- 
tacts, and Precious Metal Bimetallic Prod- 
ucts are such important factors in the pre- 
cision performance of ships, planes, tanks, 
guns, and various instruments of the Army 
and Navy that the H. A. Wilson Company 
has found it necessary to enlarge its facili- 
ties and develop these important new prod- 
ucts and techniques. 


In the postwar period no company will 
be better equipped to meet individual re- 
quirements for Thermostatic Bimetals and 
Electrical Contacts on any desired scale 


than the H. A. Wilson Company, pioneers 
in this field. 


WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Metal 
—High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel. Jacketed Wire—Silver 
on Steel, Copper, Invar, or other combina- 
tions requested. Silver Clad Steel. Rolled 
Gold Plate. Special Materials. 


THe H. A. Witson CoMPANy 
105 Chestnut Street, Newark 5, New Jersey 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 
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Simpson Shock Test— Instrument is mounted 
in sliding carriage, and dropped against bot- 
tom plate. Vertical scale permits shock of 


W/ HILE electrical instruments are delicate by their very Nid dhe ddlehbl chad 
s ° acceleration of gravity. 

nature, the conditions under which they must serve 

are seldom ideal—these days especially. Before entrusting 

them with vital responsibilities, it frequently . becomes 

necessary to learn just how much abuse they can withstand. 


With Simpson Instruments performance can be proved 
beforehand right in the Simpson laboratories. Complete 
facilities are provided to simulate practically any operating 
conditions, and to make an instrument live many, many 
years in a day. 


Important innovations in design and construction have 
resulted. Exhaustive breakdown tests show that the Simpson 
Instruments of today are far more rugged than would 
have been thought possible just a few years ago. 


To users of electrical instruments and testing equipment, 
this fact points out the value of Simpson’s long experience. 
While constant research and testing can isolate specific 
problems of design or construction, it’s the practical know- 
how Simpson has stored up through more than 35 years 
that supplies the answers. Simpson Vibration Test — Specially designed 


equipment provides rapid movement of instru- 
ments in three different planes. 
Variable speed regulator permits 


SIMPSON ELECTRIC COMPANY _ vibration of any desired intensity. 
5200-5218 Kinzie St., Chicago 44, Il. 


Model 260 
High Sensitivity Tester 
Ranges to 5000 volts, both AC and DC, 
at 20,000 ohms per volt DC, and 1000 
ohms per volt AC. Current readings 
from | microampere to 500 milliam- 
peres. Resistance readings from '/2 ohm 


to 10 megohms. Five decibel ranges, 
—10 to +52 DB. 


INSTRUMENTS THAT STAY ACCURATE 
Buy War Bonds and Stamps for Victory 
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POST-WAR PLANNING DEPARTMENT OF 


TAYZILOR FIBRE COMPANT 


LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE - Sheets, Rods, Tubes, and Fabricated Parts 
NORRISTOWN, PENNSYLVANIA . OFFICES IN PRINCIPAL CITIES . PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 
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on 


RIGHT... 


on the nose 


Precision is never achieved by accident. In 
producing Sleeve Type Bearings it is the net 
result of many factors. You start with the 
knowledge of, and a fine appreciation for, the 
need for accuracy. To this you add skill... 
developed by years of experience. Then you 
employ up-to-date methods . . . specialized 
equipment. Finally, you make constant checks 
and rechecks . . . a highly developed system 
of inspection. Only in this way can you 
produce bearings that are exactly in accord- 
ance with the specifications. 


Our ability to supply bearings that are RIGHT 
in every respect is one reason why so many 
leading manufacturers depend on us for a// 
their requirements. Advice and counsel on 
postwar bearing requirements is now available. 
Call in a Johnson Engineer TODAY. 


JOHNSON BRONZE CO. 


570 S. MILL ST. NEW CASTLE, PA. 


Branches in 18 
Industrial Centers 


Buy Bonds 
for Keeps 
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AIR-STREAM 
COOLING 
provides low 
even operating 
temperature 


NEW MACHINING 
PROCESSES 
assure alignment 
and uniform heat 
dissipation 


SELECTIVELY 
FITTED BEARINGS 
ere matched to 
shaft et .0005° 

clearance 


FLUSH-WELD 
ROTOR 
permits specific 
modifications 
in performance 


IMPREGNATED 
WINDINGS 
are treated to 
resist oil and 
moisture 


SUPER-CAPACITY 
LUBRICATION 
feeds oil directly 
threugh porous 
bearings 


PRESSURE-LOCKED 
RUBBER 
MOUNTINGS 
have no bolts or 

nuts te work 


SPECIAL OIL 
RETAINERS 
double life of 

rz lubricant by 
re-circulation 


TAKE a look at the fine features in 
this brand new line of shaded pole 
Micromotors for a twentieth horse- 
power and less. Here’s the latest 
word in engineering dependability 
in small motors. 


Check the tailor-made performance in the 
patented Flush-Weld rotors. Spot the precision, 
balance and quiet operation. 


Examine the new simplicity in Pressure- 
Locked rubber mountings that have no bolts 
or nuts to work loose. 


AG. Kedmond 


sketch of Redmond facilities 


Study the compact design resulting from 
Redmond Air-Stream cooling. 


Inspect the spring tension centered porous 
bronze bearings that filter the lubricant, super- 
capacity oil reservoirs for protecting bearing 
life, micro-tolerances, impregnated windings, 
and high-silicon electric lamination steel. 

Then look into the prideful craftsmanship 
that’s inherent in every part and step of 
construction. 

You should write us today for all the details. 
Ask about the Type ‘‘T’’ Micromotors. 


a | aa 


with over 5 acres of floor area. Owosso, MICHIGAN, U.S. A. 
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GLASS-TO-METAL SEALS 


(3) ) 
/ i Thousand! YF TAAL 


—<i ») SHOCK-PROOF 
Wea: 


Another modern electrical development 
pioneered and perfected by Sprague 


Pioneered many months 
ago by Sprague, glass-to- 
metal seals for Sprague 
Capacitors and hermetically- 
sealed *Koolohm Resistors 

have progressed far beyond any “laboratory curiosity” 
stage. Not only are they being produced commercially 
at better than 10,000 seals per day, but they have proved 
highly efficient both electrically and mechanically. Seal 
sizes range from very small up to 3“ diameter. They 
work equally well with practically any metal including 
steel, brass, and monel metal, and do not require the 
use of glass bushings and adjacent metal rings with 
“matched” temperature coefficients of expansion. 
There are, of course, plenty of “‘scientific’” reasons 
why glass-to-metal seals of this type are not feasible. 


SPRAGUE ELECTRIC COMPANY, 


Here again, however, the allegedly impossible has 
simply provided the incentive for another outstanding 
Sprague engineering achievement. Actually, the only 
disadvantage to the seals'so far uncovered is the fact 
that corona voltages are a little lower than we'd like 
them to be—yet this limitation only becomes a factor 
at voltages upwards of 25 KV. In all respects, the 
Sprague glass-to-metal seal answers the old problem of 
guarding Capacitors and Resistors adequately against 
leaks and moisture—and without organic bushings or 
other materials which might be attacked by fungus. 

Today, glass-to-metal sealed Sprague Capacitors and 
*Koolohm Resistors are available in 8,000 electrical 
characteristic combinations—which is another way of 
saying that there is a sealed unit for every application 
that needs one. Details gladly sent on request. 


NORTH ADAMS, MASS. 


(Formerly Sprague Specialties Co.) 


X\ 
oe 
eed TY 
-— 
*T. M. REG. U.S. PAT. OFFICE 


PIONEERS OF ELECTRICAL-ELECTRONIC PROGRESS 
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The Heath On" T Usriffy 








It may seem a simple matter—this 
job of selecting the right materials 
for making relays; but— 


Automatic Electric designers 
know better. They know that cor- 
rect design is only the beginning— 
that materials must also meet exact- 
ing standards, or performance will 
suffer. That is why they insist that 
quality control must begin in the 
laboratory. 


When you need relays, call in 
the Automatic Electric field engi- 
neer. He can show you how quality 
pays, in longer life, better per- 
formance. In the meantime, for a 
preview of the Automatic Electric 
line, write for Catalog 4071. 


* 


AUTOMATIC ELECTRIC SALES CORPORATION 
1033 WEST VAN BUREN STREET e CHICAGO 7, ILLINOIS 
In Canada: Automatic Electric (Canada) Limited, Toronto 


aa 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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a HYDENT CONNECTION 


, LOOSEN OR MELT OUT’ 


The Burndy HYDENT connection is one point in 
the circuit that has caused no concern during this 
period of heavy overloads . . . when the “heat” 
really has been on. Being securely and perma- 
nently indented to the wire or cable with the 
Burndy HY TOOL, no loosening could occur even 
under a dead short! 

It’s this complete freedom from worry about 
connector troubles that has made the HY DENT 
connection so widely preferred not only by utilities 
and contractors but for electrical equipment as 
well. It provides a permanent connection, of high 
electrical efficiency, and it cuts installation time 
50% to 90%. 

HYDENT connectors, made in the form of 
lugs, links, reducers, taps, tees and crabs, are avail- 
able for all wire and cable sizes. For complete 
information, write . . . Burndy Engineering Co., 
107 Bruckner Boulevard, New York 54, N. Y. 
iN CANADA: Conadian Line Materials, Limited, Toronto 13 
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GLASS METAL 
PLASTICS 


CROWE NAME PLATE AND MANUFACTURING CO. 


27.01 RAVENSWOOD AVENUE CHICAGO a Beet 
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ALCOA’ 


88,000 pounds per sq. in. tensile strength 
in extruded shapes, 75,000 pounds in 
alclad sheet—stronger than any alumi- 
num alloy in use today—nearly two 
times the yield strength of ordinary 
structural steel and one and one-third 
times the tensile strength. That’s 
Alcoa’s new high strength alloy, 75S. 

No untried youngster, this alloy. 
Alcoa’s research and development di- 
visions have spent years in testing the 
performance of experimental quanti- 
ties. In the fall of 1943, the first com- 
mercial run was put through Alcoa 
mills, and production has continued at 


an ever-increasing pace. Already, at 


least eight major aircraft companies 
are building new experimental planes 
in which 75S is the principal struc- 


tural material. 


75S is now a standard alloy for 


alclad sheet and extruded shapes. 
Plain sheet, plate, rolled rod and bar 
made from 75S continue on an experi- 
mental basis, but may be obtained for 
certain projects. 

With WPB approval, you can 
employ 75S in your products. Our 
representatives will gladly help you 
work it into your designs. ALUMINUM 
CoMPANY OF AMERICA, 2179 Gulf 
Building, Pittsburgh 19, Pa. 


SO ALUMINUM 
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Ozalid Type 2600—8370 F.O.B. 
Johnson City, N. Y. 


With an Ozalid Dry-Developing Ma- 
chine which you use with your pres- 
ent printer. First expose your drawing 
with the desired type of Ozalid paper. 
Then transfer the print to the OZALID 
DRY-DEVELOPER for quick processing. 


With an Ozalid Whiteprint Machine 
which prints and dry-develops copies 
of your originals in seconds. No addi- 
tional equipment necessary. 


MAKE ALL OF THESE PRINTS FROM ANY DRAWING 


Black-line print 
Blue-line print 

Red-line print 

Foil print 

Dryphoto print 
Black-line cloth 
Sepia-line intermediate 





Ozalid Model F-8825 F.O.B. 
Johnson City, N. Y. 





SAVE WITH THE ONLY COMPLETE PRINTMAKING PROCESS 


When you adopt Ozalid, you have a versatility found 
in no other reproduction process —or combination of 
processes. 

For oniy Ozalid offers you the advantages of Dry- 
development ... with a complete line of sensitized mate- 
rials that will inspire new applications in your plant, and 
promote savings on every side. 

Here are just a few uses you'll find for the “OZALID 
VARIETY” which you can produce quickly in your ma- 
chine—each print in the same manner. 


@ Use Ozalid red, black, blue line prints to identify 
prints of different departments ...to distinguish 


checked from unchecked prints, ete. 


@ Use Ozalid Rapid Black (new black line paper) to 
obtain exceptional facsimiles of typewritten mate- 
rial. When the original is good, the print will be 
still better. BESIDES OZALID PRINTS WON'T 
SMUDGE. 


@ Use Ozalid intermediate prints in place of original 
drawings to produce subsequent prints...to supply 
branch offices ... to save valuable time when mak- 
ing design changes. 
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@ Use Ozalid Dryphoto Paper to make beautiful 


reproductions from photographic film-positives... 
or perspective drawings. 


@ Use Ozalid cloth when prints of exceptional 
strength are desired. 


@ Use Ozalid transparent foils to: 
1. Produce extremely fast-printing intermediates 
2. Make composite prints 
3. Reclaim worn or damaged drawings 


See all these prints yourself. ALso learn 
the complete OZALID story. Write for free 
booklet of Ozalid Whiteprints and Cata- 
logue today. 


OZALID 


Division of General Aniline and Film Corporation 
Johnson City, New York 





x 


Ozalid in Canada—Hughes-Owens Co., Ltd., Montreal 


67 















REASON NO. 2 
FOR USING 


GEARMOTORS 


GEARMOTORS SIMPLIFY SELECTION 


ORDERING 


f 


Now—you can select and order a slow-speed 
drive . . . complete and ready to use... as easily 
as an ordinery motor alone. The gearmotor is the 
answer. You can forget center distances ... pitch 
diameter and bore of sheaves... gear guards, 
adjustable bases . . . and all the complicated data 
and figuring you have to worry through in order- 
ing other slow-speed drives. 

The gearmotor combines prime mover and speed 
reducer in a single compact unit .. . motor and 
gears are matched to the job. 

Because you spend much less time selecting and 
ordering the right speed reduction equipment— 
the gearmotor gets onto the job and into produc- 
tion sooner. 

Ask your Westinghouse representative about 
this and many other basic gearmotor advantages. 
All of these are discussed in detail in new gear- 
motor handbook, “‘Gearmotor Applications”. A 
copy will be sent on request. Ask for B-3218. 
Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa., Dept. 7-N. J-07219 


DELIVERY 


REASON NO. i= GEARMOTORS SAVE SPACE 


Third of a series LPs = 
sponsored by £72 
Westinghouse to By - 
promote the use au ; 






of eearmeters, 
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WHY USE WESTINGHOUSE 
GEARMOTORS? 


eee check these 
10 good reasons 


1. FEWER PARTS TO WEAR. The simple, efficient, design 
uses a minimum of moving parts. 







2. BPT ““TOUGH-HARD”’ GEARS AND PINIONS. This 
_ exclusive Westinghouse heat-treating method “tough- 
hardens” teeth for maximum resistance to shock and 
impact—means longer wear. 














3. USE ALL WESTINGHOUSE MOTOR TYPES—open... 
totally-enclosed . . . splashproof . ; : explosion-proof—to 
meet changes in operating conditions quickly and easily. 












4. INTERCHANGEABILITY OF PARTS between unit types 
reduces your parts’ replacement stock by 40%. 







5. HIGH EFFICIENCY of gearing parts assures full motor 
horsepower at output shaft : : : only 2% power loss per 
gear set. 

















6. POSITIVE LUBRICATION of gears and bearings by 
automatic splash system reduces probable maintenance to 
twice-a-year change of oil. 


7. EASY ACCESSIBILITY. Gearing parts can be readily 
inspected or easily removed to make gear ratio changes. 














8. IMPROVED FOUNDATION STABILITY. Feet are under 
the gear case .. . placing support next to the gearmotor 
load. Each foot is reinforced by external ribs. 


9. UNIT RESPONSIBILITY for design... manufacture... 
_ and service. Westinghouse builds both motor and the gears. 







10. MEET A.G.M.A. STANDARDS. The new Westinghouse 
Gearmotors are specifically designed and built to meet 
A.G.M.A. standards... easy to order and match to the job. 
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some WAR TIME Accomplishments 
and PEACE TIME Potentialities 


of Beryllium Copper... 

















A. the Metal Congress in Cleveland you will have Micro-processing— it has taken the urgencies of a 
the opportunity to see and to handle Micro-processed war to prove beyond doubt that Instrument Special- 
parts fabricated from beryllium copper wire and ties Company puts at your command new Standards 


; . of performance, design, a omy. 
strip which heretofore have been impossible or im- P ” gn, and economy 


. ° ° oe 2 
practical to produce in any metal; you will be able Come to Booth C-325 prepared to see several “minor 
. 9 . 
to examine specific examples of accomplishments in miracles” and many hundreds of worth-while ac- 


complishments which may be stimulating and 
beryllium copper which represent attractive cost : 
‘ applicable. 

savings that can be applied to every-day peace-time 

. We believe that the tangible evidence which will be 

products: you will be able to discuss at : . 

on display at the I-S Booth deserves the attention of 

length with competent I-S engineers, the : Nr : 
' the men in your organization responsible for your 


application of Micro-processing to your Na WY 


peace-time product program. 


INSTRUMENT SPECIALTIES CO., INC. 


254 BERGEN BOULEVARD, LITTLE FALLS, NEW JERSEY 


reeces 





products of tomorrow. a 





Beryllium Copper can be made to do the 


exceptional and even the “impossible” by 


FIELD ENGINEERING OFFICES: BOSTON + CHICAGO + CLEVELAND + PMILADELPHIA - NEW YORK 
al seeeeneneeeeneeennteeeieieneneemnmneeneieimemnatenensteneeimanmieednaenetiamnnananenemmeeesnamenmmenennnnniinn ae 
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ALLIED 





The Allied BOL relay—a power relay built to 
operate on 2.5 watts and to withstand 5.0 watts 
continuously applied. 


Can also be supplied as a time delay relay slug- ; 
ged for slow operation—slow release or slow-action. 


Now available in 2 pole construction. 3 and 4 
pole construction available shortly. 


Overall size 214" x 1%" x 1%” 
Weight 8 ozs. 


Write for the latest Allied catalog describing 
type BOL and other precision-built relays. 


ALLIED CONTROL COMPANY, INC. 


2 EAST END AVE. (AT 79th STREET) NEW YORK, N.Y. 


FACTORIES: NEW YORK * PLANTSVILLE = CHICAGO + tOS ANGELES 
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Vibration is a deadly enemy. 
Unless equipment and parts can with- 
stand its destructive force, irreparable 
damage results at crucial moments. 


Parts tested on Utah's Vibration Life- 
test Equipment have the “‘bugs’’ shaken 
out of them before they are ready for 
quantity production; are again proved 
by this “power dive’ test of production 
runs...assuring unfailing performance. 


72 


shaking out the “bugs’! 


Equipment being tested is subject 
to vibration up to 25G. 


As a result of this and other tests, 
many engineers’ ‘‘brain children” grow 
up in the Utah Laboratories and on the 
production lines to play their parts in 
today’s war effort. Tomorrow, these war- 








created radio and electronic improve: 

ments will be adapted to peacetime 

needs — aided by these new and more 

comprehensive testing techniques. 
kk * 


Every Product Made for the Trade, by 
Utah, Is Thoroughly Tested and Approved 













ds: Utah transformers, 


istors, wirewound controls, 
a small electric motors. 


Radio Products Company, - 52 Orleans Street, Chicago 10, Itt. 
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From a Century of “Know-how”? 


Brand-New Insulating Yarns 
with the Grand Old Cheney Name 


AMONG CHENEY BROTHERS’ recent 
achievements are some outstanding 
yarns for electric wire insulation. Pre- 
cision-wound to meet the demands of 
precision manufacturing—they are made 
by revolutionary new methods. 

This is just one example of many 
Cheney developments for the present 
and the future. For Cheney Brothers— 
while carefully maintaining a century- 








old reputation for superlative quality— 
is looking to the future. Today Cheney 
skill is concentrating on military needs. 
But even now new products, methods 
and services are being planned and 
perfected for the peacetime world we all 
look forward to. 

Meantime, to bring a better peace, 
sooner, there’s one plan we all can fol- 
low. That is to buy War Bonds! 


CHENEY BROTHERS 


Manufacturers of fabrics of exceptional quality since 1838 


Velvets — Pile Fabrics — Upholstery and Decorative Textiles —Cravats 
Men’s Wear Fabrics — Yarns for Industry — Industrial Textiles 


Sales Offices 


NEW YORK * BOSTON * PHILADELPHIA * CHICAGO * LOS ANGELES 


MILLs AT MANCHESTER, CONN. 


ALSO AT MANCHESTER, CONNECTICUT, A SUBSIDIARY...PIONEER PARACHUTE COMPANY 


VOIOPCGI SOGOU LEV GIGGS 


BPOVOVOVOIOIO 
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*Reg. U. 8. Pat. O8. 


The logic behind the growing use of 
Lumarith insulation is exiremely sim- 
ple: The primary cause of the free- 
acids associated with electro-chemical 
corrosion is moisture. Lumarith resists 
moisture, and contains no materials which com- 
kine with moisture to form free acids. 

Besides, Lumarith doesn't promote that built-in 
hazard common to much electrical insulation—cr- 
ganic decomposition. 

Even where corrosion ordinarily is severe—as 
with coils on positive D.C. under moisture condi- 
tions—Lumarith is dependable. It is outstanding 
for high dielectric strength and its high softening 
point (146—177°C. depending on formulation) 
makes it applicable in many types of coils. 

How is Lumarith available? Films, sheets, rods, 
tubes and molding materials. Films are furnished 
plain or with special mat finish, easy to see and 


















slippage-res:s::=: — cdvantages winders appreci- 
ate. 

You'll want a copy of “Lumarith for the Electrical 
Industry.” Send for it now. Celanese Celluloid 
Corporation, a division of Celanese Corporation of 
America, 180 Madison Avenue, New York 16, N.Y. 


volts/mil. 
Dielectric Strength 
P9C3 146° C. 2800—3300 
P904 177° CS. 2800—3300 
P904 can be baked 8 hours at 140°C. in a coil. 


Data— Softening Point 





umarith 


A CELANESE PLASTIC 
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+ New Plastic Case 
Prevents Moisture 
Absorption. 


N the end, the performance of your electric motor may 

be judged by how it acts at the start! The quality of your 

entire product in fact, may depend on as small a thing as a 
good motor-starting capacitor. 


Mallory motor-starting capacitors are more than good— 
they’re famous for their dependability and long life. Now, 
for the first time, they are available in molded plastic cases 
—for better operation under all atmospheric conditions. 


What’s more, the low power factor of Mallory motor-starting 

capacitors means greater operating efficiency. Best of all, 
they. fit all standard brackets, and are available in all popu- 
lar ratings. 


Want to know more about Mallory electrolytics ? Write 
today for Form No. 746. See your nearest Mallory Dis. 
tributor. For engineering assistance concerning special 


applications, write direct. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 





Lend a Hand— 
Buy War Bonds 
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Motor-Starting 


CAPACITOR’ 


d 
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perform Petter 
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PR.MALLORY &CO Inc 


ALLOR 





MALLORY 


ELEC TROLYTIG. 
FILM AND PAPER 


CAPACITORS 
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e have established 
the most modern 
screw on the market . . . for safer, speedier production and lower final cost. 


The wide roomy Clutch, an easy-to-hit target, inviting operator confidence 
and speed. 


Center Pivot entry to prevent canting; deep positive engagement for protec- 
tion against slippage . . . safeguarding manpower and materials. 


No end pressure. The straight-walled Clutch matched by straight-sided 
driver disposes of “‘ride-out” tendency as set up by ‘“‘tapered’”’ drive home. 


CLUTCH HEAD’S exclusive Lock-On unites screw and bit as a unit... substitut- 
ing easy one-handed reaching for fumbling with mechanical fingers. 


The rugged Type “‘A”’ Bit delivers a longer uninterrupted spell of service... 
and may be repeatedly reconditioned to original efficiency by a 60-second 
application of the end surface to a grinding wheel. 


Simplified field service . . . because CLUTCH HEAD is the only modern screw 


operative with the ordinary type screwdriver, or any flat blade, of proper 
width. 


Here again the CLUTCH HEAD Lock-On saves the day. With the Type ‘‘A”’ 
Bit, rusted-in and frozen-in screws may be withdrawn undamaged and held 
secure against dropping for re-use. 


Because CLUTCH HEAD is quest will bring you, BY 
“The Screw That Sells It- MAIL, a package assortment 
self,’’ we invite you to per- of CLUTCH HEAD Screws and 
sonally examine and test sample Type ‘“‘A’’ Bit; also 
these features. Your re- fully illustrated Brochure. 


UNITED SCREW AND BOLT CORPORATION 
eC Cte oA Abt ee NEW YORK 7 
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For exceptionally quick 
stopping, this Dumore Motor 


drops its load! 


The surprise attack in which paratroopers make 
pinpoint, perfectly-timed landings from planes 
is a dramatic parallel to the operation of certain 
Dumore Motors. 

Drive applications requiring instant, precision 
stoppage are served by Dumore Motors whose 
combination clutch and brake allows the load 
to be “dropped” with precision while motor 
rotation continues to a natural stop. 

The Dumore Motor which operates the shutter 
and shifts strip film in an aerial camera is one 
effective application of this control feature — 
meeting exacting specifications imposed to 
permit high operating efficiency and to protect 
the delicate camera mechanism. When the motor 


““MOTOR-PLAN” your post- 
war products now with these 
DUMORE FEATURES in mind! 


@ Gear Reduction Units ® Magnetic 
Brakes ® Magnetic Clutches @ Slip 
Clutches © Over-running Clutches ¢ Thermal 
Overload Protectors © Position Indicating Poten- 
tiometers @ Limit Switches © Governors 


qe 
= 
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“LET GOr” 


circuit is opened, the clutch disengages the 
motor, and the motor armature coasts to a stop. 
Positive braking applied to the driven mecha- 
nism immediately after disengagement brings it 
to a dead stop in 3 revolutions. 

Non-braking of the drive eliminates the mo- 
mentum of the armature and relieves brake and 
motor parts of wear which would shorten their 
service life considerably. 

Advanced thinking in motor design, high 
standards in motor quality, high volume produc- 
tion in motor manufacture have won for ene 
Motors a high regard from the aircraft industry — 
an exceedingly exacting group of motor users. 
These qualities will also interest design engi- 
neers planning new products which can use the 
versatility, the stamina, and the compact power 
of Dumore Motors. 

Write us of your specific requirements — or 
request a copy of “How to Motor-Plan Your 
Product.” The Dumore Company, Motor Divi- 
sion, Dept. MK20, Racine, Wisconsin. 

a 


DUMORE 


HEADQUARTERS FOR 
FRACTIONAL HORSEPOWER MOTORS 
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Design that part 





ArmaSteel* 


This metal has what it takes to speed 
conversion... cut costs ...save time 





That’s a big claim to make, but it’s backed up by past and 
present performance records of ArmaSteel in scores of 
varied applications—in automotive parts, Diesel parts, ap- 
pliance parts and armament parts. 


The important facts are these: ArmaSteel is a versatile 
metal with a wide range of physical characteristics, avail- 
able in any yield strength up to 90,000 pounds per square 
inch. ArmaSteel provides 10% to 30% better machin- 
ability than steels of comparable hardness. Arma-Steel, 
cast close to the finished shape of the part, reduces the 
amount of metal to be removed to a fraction of former 
requirements. ArmaSteel increases the number of parts 
finished per tool grind as much as 100%. 


To quote one case history as an example of what Arma- 
Steel can do, a certain part weighing 3 pounds required 


the removal of nearly 22 pounds of metal when machined ' 


from bar stock. Machining time was 16 to 18 hours. 
When ArmaSteel took over, the amount of metal to be 
removed was reduced to less than 6 pounds—machining 
time cut to 2 hours. 


CAST FOR A LEADING 47, ROLE IN INDUSTRY 
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SAGINAW MALLEABLE IRON bivision 


SAGINAW, MICHIGAN 


orf GENERAL MOTORS 








EXCELLENT BEARING PROPERTIES 


ArmaSteel's non-seizing 
characteristic eliminates the 
need for bronze bushings in 
valve rocker arms. Adapt- 

© ability to selective harden- 

ing permits tip of arm to be hardened to 
specifications in lead bath. 


GOOD FATIGUE LIFE 


The record of Arma- is 
Steel’s performance in iy, 
Hydra-Matic transmis- 
sion gear illustrates the 
long life of ArmaSteel 
parts in many applica- 
tions. 


POLISHES TO MIRROR FINISH 


es ArmaSteel pistons illustrate 
the mirror finish obtainable 
with this unique metal. In 
heavy-duty service in Diesel 
engines ArmoaSteel pistons 
have established exceptional 
performance records. 
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WAR BONDS 
ARE SAVING AMERICAN LIVES 















*Reg. U.S. Pat. Off 
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THOSE SUBMERGED CABLFs mean light and 
communication to the deep sea diver— 
and their efficiency depends on water- 
resistant insulation. They typify the ex- 
acting service for which ViNyLITE plastic 
wire and cable insulation is exceptionally 
well suited. It retains its excellent elec- 
trical characteristics though immersed in 
salt or fresh water during long periods. 


Besides its high water resistance, VINYLITE 
plastic:insulation gives the electrical field 
“the advantages of unusual resistance to 
~ oils, grease, alkalies, chemical fumes, 
abrasion, and the deteriorating action of 
air and sunlight. It remains flexible at 
low temperatures. It can be made in a 
wide variety of colors. Certain types are 
non-flammable, others are slow-burning. 
Their thin-wall construction and high 
dielectric strength permit a greater num- 
ber of circuits in existing conduits. 
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At present, Vin¥uiTe, plastic insulation is 
allocated }00 per cent to essential appli- 
cations. When made available for general 
use, it will bring new reliability and 
service life wherever its water resistance 
or other properties are needed by public 
utilities, industrial and construction con- 
cerns, and marine, automotive, and air- 
craft manufacturers. Booklet VR _ de- 
scribes VINYLITE resin compounds for 
wire and cable insulation and shows their 
advantages for specific uses. Write De- 
partment 17 for your copy. 


Plastics Division 
CARBIDE AND CARBON CHEMICALS 
CORPORATION 


Unit of Union Carbide and Carbon Corporation 


ta3 


30 East 42Np StrREET, NEw York 17, N.Y. 


aStics 


79 











TOPS EVERYTHING 


The Shawmut Shur-Lag Fuse is made to protect, while giving the fullest range of safe, uninterrupted 
circuit operation. Experienced engineering, scrupulous manufacture, and unusual patented features 
account for its positive performance, full security, simple and rugged construction, and long operative 
life. And besides, its renewal with the Shur-Lag Link is unequalled for ease, convenience, and speed. 
Specify Shur-Lag and dismiss the fuse question, as so many have. 


} 





THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


FUSE MAKERS SINCE 1893 
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IN THE 


“WATER 
BUFFALO” 








“Water Buffalos’’ made by Food Ma- 
chinery Corporation carry 37 mm 
cannon and several machine guns, 
fight equally well on land or sea. 


@ No weapon of modern war is more amazing or effective 
than the L. V. T. (Landing Vehicle Tracked)—the amphibian 
armed and armoured tank that swims out of the ocean 
. and rolls swiftly across the beaches, equally maneuverable 
ace on water or land. 
Like many another great battle machine developed by American engineers, the 
“Water Buffalo” depends on Bunting Cast Bronze Bearings at many critical points. 
Massive Bunting Cast Bronze Synchronizer Rings assure positive and smooth 
power transmission. 

Advances in sleeve bearing design and manufacture, being tested and proved 
in the laboratory of war, are of urgent interest to all manufacturers and users of 
machinery. Bunting engineers are at your service without cost or obligation. Many 
sizes of completely finished Bunting Cast Bronze Bearings and Factory Finished 
Bronze Bars are available from stock. Write for catalog. Ask your wholesaler. The 
Bunting Brass & Bronze Company, Toledo 9, Ohio. Warehouses in Principal Cities. 
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_BRONZE BUSHINGS x BEARINGS + PRECISION BRONZE BARS 
FASS YA AERA LIE RT NRE I IP IES RCI AT TTR NE: AT NE I 





OCTOBER 1944 3. 











ys 


TO Dae Ce 
BRAZING CARBON ELECTRODES 


THAT LAST 3 to @ ¢~ 
TIMES AS LONG! 









Reduce dressing 
time by two-thirds! 
Operate at temperatures above red-heat! 


Cut down your resistance welding or brazing costs! Speed 


| 
df 







up your work! On a typical high temperature job where 





OTHER ordinary carbons were changed hourly, Stackpole Car- 
STACKPOLE bons processed with our new “F’ treatment lasted all 
PRODUCTS 


day! Three to four times longer life on the average ele- 
Brushes —Contacts - : . . 

(All carbon, graphite, metal ond vated temperature job is an extremely conservative esti- 
composition types) 


Welding Carbon Products mate of the saving involved. And they require dressing 







eee ond only about one-third as often! 2; . 
Battery Carbons Samples for test will gladly be sent to large users who JY ~-® 4 
‘WRITE FOR 


Voltage Regulator Discs = request them. on their company stationery. Available in 
Powder Metallurgy 5 
Components any shape or size. 


SAMPLES 


State shape and 
size required. 


STACKPOLE CARBON CO., ST. MARYS, PA. 






Mention com- 
pany connection. 


“EVERYTHING IN CARBON BUT DIAMONDS” 
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A NEW COMPACT, SHOCK-PROOF 
IMPULSE-INITIATED TIMER 


71.8% smaller than previous conventional units used for 
similar applications, Struthers-Dunn Type PSEH-1 impulse-initiated 
timer has the added advantages of rugged shock-proof construction, 
easily-accessible contacts, and dust-proof cover. Made in both AC 
and DC types, it operates the contacts at the end of a delay interval 

for copy : : : 

WRIT of the after power has been applied, or after receipt of a momentary impulse 
~arcwireys elaine from a, push-button, limit switch, or other source. The adjustable tim- 
Catalog and Relay- ing range is 20-to-1. The mechanism is immediately recycling. A 
Timer Dath2 book. double-pole, double-throw auxiliary relay is built in to provide a 

° ‘variety, of circuit arrangements common to, or isolated from the con- 
trol circuit. It can be supplied for AC operation on 110 V. 60 cycles 
or 25 cycles;,220 V. 60 cycles or 25 cycles; or for DC operation at 
any: specified voltage from 6 to 120 yolts. Size of a typical PSEH-1 
Timer is 314" x 354" x, 334". 


STRUTHERS-DUNN, Inc., 1321 Arch St., Philadelphia, Pa. 


STRUTHERS-DUNN 


ee — 
DISTRICT ENGINEERING OFFICES: ATLANTA © BALTIMORE ¢ BOSTON ¢ BUFFALO « CHICAGO « CINCINNATI ¢ CLEVELAND 
DALLAS « DENVER « DETROIT © HARTFORD « INDIANAPOLIS « LOS ANGELES « MINNEAPOLIS ¢ MONTREAL 
NEW YORK ¢ PITTSBURGH © ST. LOUIS ¢ SAN FRANCISCO e SEATTLE « SYRACUSE ¢ TORONTO © WASHINGTON 


For details on the 
Timer illustrated 
above, please specify 
Type PSEH-1. 
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AIRCRAFT-MARINE PRODUCTS INC 
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For the first time, a continuous fiber, 
soda-free Fiberglas Cloth . . . impregnated 
with special high-temperature Silicone Resin 

.-is manufactured in quantities for com- 
mercial use as sheet insulation for high heat 
applications. 

The new product’s resistance to high, 
sustained heat is outstanding. Samples aged 
at 200° Centigrade were still very flexible 
after 400 hours exposure, while samples 
aged at 150° Centigrade showed little 
change after 2000 hours exposure. 

In addition to its high heat resistance, 
Silicone Resin-Coated Fiberglas has good 


“VARTEX”’ SILICONE 


RESIN-COATED 
FIBERGLAS 


CLOTH 


fl 


cTRIC 
oy = “ 


oa 
a4 rc 


dielectric strength, low power factor, high 
mechanical strength, and exceptional low 
temperature flexibility. 

It is recommended for applications to 
motors, air-cooled transformers, generators; 
as insulation for relays, rheostats, resistors, 
operating at elevated temperatures, and for 
electronic equipment. 

Although it is slightly soluble in hot oil 
and petroleum solvents, the film is not 
affected during the conventional varnish 
impregnating cycle. 


Two Standard Thicknesses 


‘“‘Vartex”’ Silicone Resin Coated Fiberglas 
is available in two standard thicknesses — 
004” and .007” —and is supplied in full width 
rolls (36”) or cut into tape of any desired 
width down to 4". 

You will be interested in our Bulletin 
No. B-6 which gives further details about 
this new sheet insulation and charts show- 
ing test data and solvent resistance. Write 
for it today. 3”x 5” Samples of .004” and 
.007” sheets will also be sent at your request. 
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of electrically energized machines, appliances and equipment 
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Binding covered by 
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Planning. What engineers and de- 
signers are setting up as trends and 
objectives to be recognized in their 
thinking for Tomorrow. How top 











clA Better Electrical Contacts. No executives view product-building op- 
compromises, no failures; that has portunities. Which materials and parts 
Member been the rule in developing wartime will strongly influence the character of 

Controlled Circulation Audit, Inc. products. Knowledge gained in regard things-to-be. 
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DUCTILITY! 


—2 ZINC ALLOY DIE CASTINGS ASSEMBLED BY 
"CURLING’’—AT THE RATE OF 375 AN HOUR! 


The ductility of zinc alloy die castings was not the 
determining factor in their adoption for the keyless 
(combination) padlock shown above. Economy, ap- 
pearance* and accuracy gave the call to this metal and 
method of production. But ductility provides a “‘plus” 
advantage in the low cost assembly of the lock dial 
by a simple “curling” operation. 

The die cast dial, with a slightly larger sheet metal 
disk fastened to its under side, is set into the cylindri- 
cally shaped die casting which is provided with a 
shoulder to support the disk. One strike of the punch 
in a press (above left) and the thin lip of the cylindri- 
cal casting is neatly curled over the disk. Thus the 
disk is locked between the shoulder and the curled-in 
lip, permitting the dial to be rotated but not pulled out. 


The Research was done, the Alloys were developed, and most Die Castings are specified with — 


HORSE HEAD SPECIAL 


See emi i is acide it 
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NOTE: Die cast parts only—interior lock mechanism not shown. 


Ductility is just one of the many physical and me- 
chanical advantages that make die castings of zinc 
alloy the most widely used under normal conditions. 
Every die casting company is equipped to make zinc alloy 
die castings, and will be glad to discuss their advan- 
tages with you—or write to The New Jersey Zinc 
Company, 160 Front Street, New York 7, New York. 


* The clean-cut figures and graduations are cast-in on the dial. 


FOR DIE CASTING ALLOYS 
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Shortcuts to Savings 
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Emerging from highly tentative to pre-announcement standing, 
reconversion plans of individual makers of electrically energized 
products emphasize a discernible trend. Those whose volume of 
output is likely to call for definitely mass production methods hope 
to cut manufacturing costs further and thus minimize ‘the price 
differential between prewar and postwar offerings of corresponding 
models. Naturally the non-mass producer cannot follow this line 
for economies. Reliance upon specialized production machines and 
setups with their self-multiplying savings calls for the development 
in many cases of such facilities as the motor car manufacturers 
have long used and which wartime production, in general, most 
definitely has relied upon. 


How else may the impact of higher labor and material charges 
(to say nothing of increased taxes) be minimized in the plant 
costs for various products? There are many war fostered 
opportunities such as those inherent within powder metallurgy, 
preformed and prefinished metals and plastics, recent stamping 
and spinning techniques and possible use of plywood and glass, as 
have been frequently emphasized in our pages. 


The essence of the matter is that product development engineers 
are going right ahead with their plans for better things, or at 
least as good as prewar saw, and hope to rely upon production and 
fabrication methods men to help them through to a solution. Such 
team work is most encouraging. It too is a lesson of the war. 
There should be worthwhile results for manufacturers, large and 
small, who resourcefully put war-gained knowledge to work. 














WHY BETTER STANDARDS 





~ BY R. H. CLARK 


CHAIRMAN 


COMMITTEE ON ELECTRICAL PROBLEMS 
NATIONAL MACHINE TOOL BUILDERS ASSOCIATION 
AND ELECTRICAL ENGINEER 
WARNER & SWASEY CO. 


pean war, several conditions developed that called 

for an adequate set of rules to guide the machine 
tool builder in the proper electrification of his products. 
Among these were the following : 

1. The rapid advancement in electrification of ma- 
chines during the previous decade. 

2. The inadequacy of the National Electrical Code 
and local codes to. provide proper guidance. 

3. The growing practice of the larger users to write 
their own rules and specifications, embodying 
many sound ideas, but also including others which 
had no justification except author preference. 

The last named condition became a very serious 

threat to mass production of machine tools as the in- 
dustry expanded to prepare for the approaching war. 
In the more than 25 sets of user’s specifications regu 
larly in use at that time were rules calling for nineteen 
different color combinations of wire for the electric 
control, and locations of control panels ranging from 
18 to 40 in. minimum clearance from the floor. These 
are only two of the many variations in the specifications 
which plagued the machine tool builder and slowed 
down production of vitally needed machines. 

As a result of these conditions, the leaders of the ma- 

chine tool industry created the Committee on Elec- 


VOR SOME time before the outbreak of the Euro- 
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trical Problems to work with the users in combining 
into unified standards the good in the users’ specifica- 
tions along with the ideas of the builders, based on what 
could be built without undue hardship. The result of 
this work was issued as the “Machine Tool Electrical 
Standards A.S.A. C-74” in June .1942,* and by direc- 
tive in July of the same year, the War Production 
Board made adherence to the Standards mandatory, 
both on the part of the builder and the user. This 
proved to be a large factor in the expansion of the ma- 
chine tool industry and the consequent phenomenal 
production of American industry. 


PROGRESS CALLS FOR CHANGE 


HAT there have been failures of electric apparatus 
on machine tools during the war is well known, but 
these failures, for the most part, are not the fault 
of the Standards. Experience has shown, however, 
that the Standards should be strengthened and broad- 
ened to take care of technological advances and to 
include several specifications which builders and large 
users alike have found desirable. The users have been 
very co-operative in pointing out weaknesses in electric 
installations and suggesting means for correcting them. 
In the past year, builders have received many in- 
quiries for postwar machine tools, and looking forward 
to the day when WPB restrictions will be removed 
the users’ engineers have again resorted to writing 
their own specifications and requiring that postwar 
machines be quoted and built accordingly. An analysis 
of these reveals that, aside from those rules which are 
based purely on preference, there are the following 
major differences in these specifications and the present 
Machine Tool Electrical Standards. 


Responsibility for Selection of Electric Apparatus 


This rightfully belongs to the machine tool builder 
rather than to the user, if the builder is to honor his 
warranty for proper operation of the machine. A di- 
vided responsibility, created by passing to the user the 
responsibility for one part of the machine, can only 
result in the destruction of the mutual confidence which 
has been one of the cornerstones of American business. 

The builder must retain this responsibility, but should 
design his machine, wherever possible, to give the user 
a choice of those makes and designs of apparatus which 
experience has shown will give satisfactory perform- 
ance characteristics. 


Furnishing of Line Disconnecting 

Means with the Machines 

The feeling is quite general, now, among builders that 
the line disconnecting means should be included as a 





*See also “How New Electrical Standards Will Improve 
Machine Tool Status” and _ special standards supplement, 
December 1941. 
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EGARDLESS of the earnestness or 
foresight of those who originally 

set up industry standards, the inevitable 
day arrives when some changes become 
necessary if realities and established 
practices are to be kept in line. At that 
time compromises must be made between 
divergent interests, just as they were 
originally made in setting up standards 
that various industry factors would then 
agree upon. Mr. Clark here expresses 
authoritatively the intent of the N. M. 
T. B. A. to insure that machine tool 
electrical standards will include “as 
many of the users’ requirements as prac- 
tical” and be “acceptable to users and 

builders alike.” 








part of the machine control, rather than left to be pur- 
chased and installed by the user, as now specified. 

If, however, the user insists that he be given a wide 
choice of switches and circuit breakers, it will create an 
undue hardship on the builder and increase his costs. 
In general, the development of disconnecting means for 
machine tool use has not kept pace with other control 
devices and the difficulty of building-in many of them 
becomes almost prohibitive. The builder, therefore, 
should be allowed to select and install the best discon- 
necting means for his particular machine. 


Maximum Capacity of Motor Branch Circuit 
Protection for Group Protected Installations 


The present N.M.T.B.A. Standards limit power 
blocks under group overcurrent protection to approxi- 
mately 25 hp. Advances in cutting techniques are 
requiring more and more horsepower per machine and 
this limitation should be raised to eliminate the need of 
more than one branch circuit protective device for all 
but a few of the large machines. Final approval to raise 
this limitation must, however, come from the Nation! 
Board of Fire Underwriters and associated agencies, 
because safety to the operator and equipment is the 
first consideration in such cases. 


Minimum Distance Between Bottom 
of Control Panel and Floor 


The majority of large users specify 24 in., but 
others range from 18 to 40 in., whereas the Standards 
leave this to the option of the builder. Obviously, the 
builder cannot satisfy all of these requirements on small 
machines and build a standard, salable product. The 
intent of all of these specifications is to provide an 
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FAN BETTER MACHINES 


accessible mounting, free from hazards to maintenance 
men and protected against dirt and splashing liquids. 

Specifying a minimum distance will not necessarily 
accomplish this, because many other factors—such as 
machine elements projecting above and to the sides of 
the panel—also determine the accessibility and pro- 
tective value of the installation. If any rule is to be 
included in the revised Standards, some formula should 
be included which permits greater flexibility of choice 
on the part of the builder. 


Freezing of Motor Frame Sizes 
to Original Nema Sizes 


This type of users’ specification would tend to dis- 
courage progress in the development of smaller and 


better motors and has no place in an American 
Standard. 


Color Coding of Wiring 


This specification is good if all users will accept the 
same color code. However, many difficulties arise from 
any type of color coding on complicated control cir- 
cuits and especially when standard coded multi- 
conductor cables are used in combination with systems 
coded by circuit voltages. It is possible that’ the re- 
vised standards can include recommendations as to col- 
ors to be used in a color coding system. 


Minimum Acceptable Motor Starter, 
Nema Size #1 


This users’ specification will cause undue hardship 
on many builders because of space limitations. Installa- 
tions of Size “O” and smaller starters, properly pro- 
tected against dirt, oil, coolant and over-current, have 
been used satisfactorily for many years. In many cases 
a Size “0” starter will give better performance and 
life on rapid duty cycles. 


Elimination of Special Motors, 
Such as Partial, Flange Mounted, etc. 


This users’ specification is contrary to a progressive 
trend in the machine tool industry and has no place in 
the Standards. The use of such motors more often than 
not permits the only sound, functional design and may 
well be encouraged rather than discouraged. It is true 
that the mounting tolerances and interchangeability of 
these motors leaves much to be desired at the present 
time, but some progress is being made toward getting 
precision motors from the electrical manufacturers. 


Use of Raceways or Machine 
Compartments for Wiring 


Present Standards permit the use of compartments 
within the machines in lieu of rigid conduits, whereas 
most users’ specifications forbid their use. The troubles 

(Continued on p. 170) 
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WELDED STEEL OR CASIF 


BY A. F. PUCHSTEIN 


CONSULTING ENGINEER 


OME motor builders omit the consideration of 
welded frame motors from their development think- 
ing and conservatively cling to cast iron construc- 

tion. Others recognize it as being notably important. 
Still others are making intensive studies of possibilities 
and worthwhileness. The subject of welded steel or 
cast iron frames is, to say the least, one of timely sig- 
nificance and importance. 
The fact is that most manufacturers of large machines 
have welded an appreciable proportion of their frames 
for some 25 years. Tens of thousands of motors, large 
and small, welded wholly or in part have been built, and 
there is a trend that way. True, skill, know-how, equip- 
ment, materials, care, inspection and testing are rela- 
tively more important with welding than with casting. 
‘At least one large manufacturer is adopting welding 
for fractionals. War-learned techniques will speed up 
the tendency, because the specialization of facilities pro- 
vided for other purposes will permit easy transferring 
to the welding of motor sub-assemblies. Ending of the 
war will make available a considerable number of 
trained and experienced welders. The lack of such indi- 
viduals is a serious problem at present. 


CASTING IS THE SIMPLER WAY 


IELD and stator frames were made of cast iron for 

many years. Cast steel was used when lighter 
sections or greater strength were needed. The tech- 
nique of casting is relatively simple and free from a 
variety of detail items which, apart from machining, 
had to be repeated for each piece once the necessary 
patterns, tools, etc., were made. But once made, 
changes and alterations were inconvenient, expensive 
and difficult to make, militating against small orders 
or special adaptations. To maintain close uniformity 
in dimensions and quality was something of a problem, 
though in recent years the advent of new knowledge 
has overcome certain difficulties and reduced costs as 
well. The practice of exposing castings to outdoor 
weather for seasoning is being replaced by various 
quicker processes. 

Shipping weights are more important than formerly. 
Designs should be made so that weight is kept down. 
In this some of the high strength cast irons and semi- 
steels have been a help. With welding, the rolled shapes 
are uniform in weight, strength and quality. 

Since World War I, many millions of dollars have 
been expended in the development of welding.* Thus,, 
in 1933 industry consumed about 500 ton of coated 





* See “Welding Methods For Permanent Assemblies,” Febru- 
ary 1943 and “How Resistance Welding Can Improve Your 
Product,” April 1944. 
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electrodes a month against 32,500 ton in 1942, the latter 
requiring some 6,500,000 man-hours of employment, 
For gas welding, in 1933, 10,000,000 cu. ft. of oxygen a 
month were consumed. In 1942 this increased to 100,- 
000,000 cu. ft. a month, due in a large measure to the 
increased use of welding as a fabricating and repair 
tool. Welding has become a useful aid even in the 
foundry in recent months. 

Resistance welding, which employs machines built 
for the particular purpose, is suitable for sub-assemblies 
where the quantity justifies. Automatic-machine arc- 
welding is now used to a limited extent in the motor 
manufacturing industry. With successful welding, most 
of the disadvantages of castings are absent. It is pos- 
sible in certain cases for welded frames to be less rigid 
with more noise and vibration than cast frames, in spite 
of the higher modulus of elasticity. Steel transmits and 
amplifies sound with greater facility than cast iron. 


MINIMIZES TIME ELEMENT 


UCCESSFUL welding gives speed and economy 

because of its great design flexibility, lower costs 
of design and designing, its ability to meet quickly and 
easily a variety of requirements; the fact that it elimi- 
nates patterns, pattern drawings and pattern making, 
storage, repairs, taxes and amortization charges; im- 
provements or changes can be applied to existing de- 
signs immediately; the cost of material is lower, be- 
cause fewer pounds of a stronger, stiffer, more uniform 
material are required (rolled steel costs 4 to ™%4 as 
much as a casting). Fewer man hours are required 
because welding eliminates the round-about casting pro- 
cedures and those wasted man hours related to casting 
defects, reduces machining operations, and speeds pro- 
duction. Today’s highly efficient production methods 
and automatic machine welding are contributing factors. 
Welding absorbs fixed charges,*reduces inventory, and 








ONG used for some of the larger 

sizes of motors, welded steel con- 
struction had not been readily adapted 
to fractional horsepower sizes when war 
came. However, here as_ elsewhere, 
much has been learned since then and 
the probability that motor builders will 
rely more fully, in days to come, upon 
welded rolled steel frames for motors 
both large and small becomes quite clear. 


Mr. Puchstein, formerly Chief Engineer 

for one of the largest and best known of 

the makers of motors offers some highly 
practical suggestions. 
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Fig. 1—Field yoke for a dc. machine. 
Arc welding here forms the joint. 


obsolescence charges (inventory is only about 10 per 
cent of that for casting). It avoids buying parts from 
outside concerns; new designs or changes do not make 
stocked material obsolete and standard steel sections 
for welding can be purchased on short notice from any 
steel mill or jobber. Compared with riveting, welding 
saves upward of 35 per cent, since it eliminates connect- 
ing members (such as gusset plates), simplifies drafting, 
cuts material from 15 to 25 per cent, and permits the use 
of simple jigs and fixtures which speeds layout and 
fabrication by some 10 to 25 per cent. With welding 
there is less breakage, fewer rejects and lower weight, 
which reduces handling and shipping costs. 

Certainly, arc welding is accompanied also_ by 
some other disadvantages, namely, frequent repetition of 
numerous operations and motions; observance of many 
precautions involving safety, cleanliness (freedom from 
rust, impurities, dirt or grease) ; manipulation, includ- 
ing correct voltage, current and polarity ; good lighting ; 
prevention of spatter, explosions or fire; prevention of 
personal injuries from hot metal, destructive light rays, 
burns, electric shock, falls, etc.; extra skill required for 
adjusting and maintaining equipment; may be slower 
than casting as when steel must be ordered, shipped, cut, 
scarfed, assembled, clamped and finally welded. There 
is work discomfort when welding preheated work. 

Welding equipment includes screens, booths, fire- 
proof curtains, supports, positioning and holding equip- 
ment, clamps, lifting and conveying equipment, equip- 
ment for preheating, annealing, heat treating, normaliz- 
ing, cooling and sand blasting; welding machines with 
panels, controls, meters and power supply; electrodes 


OCTOBER 1944 


and cables, cable lugs and clamps, electrode holders, 
connectors ; shields, helmets, goggles, protective cloth- 
ing, shoes ; wire scratch brushes, chisels, cleaning ham- 
mers; identification stamps, weld gauges, combination 
square and scale, bevel protractor, thickness gauges, 
micrometers, flexible scale, scribers, center punches, 
cold chisels, hand hammer, pliers, electrode carriers; 
carbon sticks, plastics, asbestos and fire clay (for con- 
fining molten metal) ; gas tanks, regulating valves, gas 
pressure hose, burners, etc.; exhaust systems, grinders, 
hack and power saws, vises, anvils, calipers, dividers, 
tongs, etc. Also such supplies as different sizes and 
kinds of electrode materials, various thicknesses, shapes 
and kinds of scrap metal, cover lenses, protective lenses, 
extra oxygen and acetylene tanks, etc. 

To give a bird’s-eye view of the welding processes 
available, it is convenient to follow the classification used 
by the American Welding Society which is: 

I. Pressure Processes 
A. Forge welding 
B. Resistance welding 
1. Alternating current 
Seam 
2. Alternating and direct current 
Spot 
Butt (Upset, Flash) 
Projection or percussion 
II. Non-Pressure Processes 
A. Ac. Are welding 
1. Atomic hydrogen 
Shielded 
Unshielded 
B. De. Are welding 
1. Metal arc 
Shielded 
Unshielded 
2. Carbon arc 
Shielded 
Unshielded 
C. Thermit welding 
“1. Air-acetylene 
2. Oxy-acetylene 
Oxidizing flame 
Neutral flame 
Reducing or carburizing flame 
3. Oxy-other fuel 
III. Bra#ing Processes 
A. Gas brazing 
B. Dip brazing 
1. Metal bath 
2. Chemical bath 
C. Electric brazing 
1. Arc 
2. Induction 
3. Resistance 


One representative of a large manufacturing com- 
pany sums up the situation in the following: “Our ex- 
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WELD AND GRIND 


\iy 





Fig. 2—Grinding of the weld may be eliminated by 
having the joint in an indentation of the surface. 


‘perience has shown that general data on welds vs. cast 

' iron construction or on cost of welding are almost use- 
less since each problem is different and only the general 
principles can apply. In most cases, high activity items 
should be made of cast iron if very much welding 1s 
required to make the items or if cast iron is suitable 
for the structure. 

“At the present time the majority of the small motor 
manufacturers are using cast iron for their frames and 
brackets. There is a tendency, however, to use welded 
construction and a great many of the manufacturers are 
intensively investigating the subject. The answer to 
this problem will undoubtedly lie in the design of the 
parts for welded construction. If they can be made 
simply of a few pressed metal parts which require little 
welding to join them into the final structure the welded 
design will undoubtedly be used. One must also con- 
sider that the steel part will require approximately twice 
as long to machine as the cast iron part. That is, of 
course, assuming there is the same amount of machining. 

“Gas welding is little used except on very light ma- 
terials and the oxy-acetylene torch has become a val- 
uable adjunct to the welding arc as it is used for cutting 
and scarfing of the structural members to be welded. 
Gas welding, in itself, costs a great deal more than the 
electric arc welding.” 

As illustrated in Fig. 1 showing a field yoke for a dc. 
machine bent into a circular shape by winding hot around 
a revolving mandril, the region near the joint is pressed 
or hammered to obtain a circular shape. The joint is 
then arc welded as shown. For some purpose the motor 
frames are built up of flat rectangular steel plates. The 
poles are scarfed and welded on two sides to keep the 
welds out of the way of the field coils. For consequent 
poles the scarfing is omitted. The joints between plates 
may be welded or scarfed and welded on one or two 
sides, depending on rigidity and strength needed. 

Fig. 2 shows two kinds of welding for ac. motors. The 
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one is located at the surface and must be ground down 
flush. The other type is located in an indentation to 
keep it out of the way. Before welding the punchings 
are placed on a suitable holding fixture. With this ar- 
rangement the yoke and teeth bow out more or less, 
With small stators this does little harm, but holding 
rings, ete., will be required for larger stators. As no 
emfs are induced in these welds and the punchings flare 
out so that no eddy currents can flow, there is no danger 
from this source. This method is widely used for 
built-in motor parts. 

Fig. 3 shows an arrangement where a rolled steel 
band is formed into a circular shape and tack welded to 
the punchings at a number of points. Two shapes of 
air ducts are shown. In small stators say up to 6 or 8 
in. in diam. there seems to be little tendency for the 
intermediate punchings to rotate. Where there is dan- 
ger of intermediate punching rotation, suitable precau- 
tions should necessarily be taken. 

Gas processes are for the cutting of metals. With 
steel and an oxidizing gas flame, the heat for the process 
comes from two sources, the heat of the flame and that 
due to the oxidation or combustion of the metal being 
cut. With cast iron, copper, and some others, oxidation 
plays a minor part, the process is more nearly one of 
melting, and the work is slower, more expensive and 
less satisfactory. The electric arc with carbon electrodes 
is Satisfactory for cutting up scrap and junk metal, but 
less so for high grade work and cast iron because of 
the jagged and rough edges it leaves. Cutting requires 
larger currents than welding. The arc is suitable for 
cutting all kinds of metal. Graphite electrodes permit 
higher currents but are employed less frequently. The 
metallic arc, using shielded arc-electrodes, is used to a 
limited extent, as when no carbon-are or gas outfit is 
on the job. Temperature of arc is about 6500 deg. F. 

When numerous pieces of the same size and shape 
are needed, several plates are clamped together and oxy- 
gen cuts made through several thicknesses at the same 
time, known as stack cutting. This speeds up the work 
and prevents warping of thin sections. 

For cutting large heavy sections, the oxygen lance 
is used. Cut is started by preheating to a bright red 
heat at point where it is to begin. With steel sufficient 
heat is liberated to continue the cut once started. The 
lance is slowly consumed and must be replaced from 
time to time. 

It is useful for the engineer to have at hand infor- 
mation on such items as heats of combustion of metals 
with oxygen, arc and flame temperatures, heats of fusion, 
specific heats, heat conductivities, influence of purity 
of oxygen, etc. Only a few can be given here but these 
will call attention to other factors which play an im- 
portant part. 

















TABLE I. HEATS OF COMBUSTION 
Name | Formula | Btu. Per Lb. of Metal 
Aluminum oxide | Alz O3 | d 12,650 to 14,100 

Copper oxide (ic) Cu, O a 590 

* Oo) eae | ee, om 
prety |e oe 

‘Tron oxide (ic) |‘ Fes, Og ___ 3200 to 3410 
Te "heme | fe °|  < S60 te Bere a 
““(ous,ic) | Fes,O4 2960 to 3030 
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For comparison, the corresponding figures for carbon 
dioxide (CO,) are 14,700; carbon monoxide (CO), 
4410; hydrogen (H,,O), 62,000. For iron, one widely 
quoted authority gives 2870 btu. per lb. The oxide 
formed in gas cutting is a black brittle substance iden- 
tical with black hammer scale or magnetite ore Fe,Q,. 
This contains a smaller proportion of oxygen than rust, 
the red iron oxide Fe,O,. One lb. of oxygen will oxi- 
dize or consume 2.618 Ib. of pure iron. At 70 deg. F 
and 1 atmosphere, oxygen has a volume of 12.07 cu. ft. 
per Ib. and 1 cu. in. of iron weighs 0.285 lb. From this, 
| lb. of pure iron requires for oxidation 0.382 Ib. or 4.610 
cu. ft. of oxygen, and 1 cu. in. requires 0.109 Ib. or 1.314 
cu. ft. of oxygen. In actual cutting, the iron or steel 
removed from the kerf is not entirely oxidized or con- 
sumed by the oxygen, some 30 or 40 per cent is washed 
out as unconsumed or metallic iron. Owing to this 
favorable circumstance, it is not uncommon to obtain 
satisfactory cuts with somewhat less than 1 cu. ft. of 
oxygen per cu. in. of material removed from the kerf, 
which is more than 30 per cent better than the theoret- 
ical figures based on chemical reaction alone. 


COMBUSTION CONSTANTS 
OF FUEL GASES 


| Flame Temperature with 
Oxygen in Deg. F. _ 


TABLE II. 


Name of Gas Btu. Per Cu. Ft. 

















“Acetviene | 1433 net _ wht) 6300 _ 
Hydrogen ar he +1) 4 Sa 

City gas | 300-800 “ | «4600 
“Natural gas | 800-1200" |____ 4600 

Coke oven gas | 500-550 “ | 4600 * _ 
“Melee |) ee 
Ethane “a? |. 
Propane | om © a 5300 

Butane ies 3000 =“ a 
Ethvlene 1530 “ 5100 


Table III gives optimum gas ratios and equivalent 
volumes of oxygen required for gas cutting the same 
work at the same speed with four different gases. Asa 
rule much more oxygen is required in practice, even 
by experienced welders. 


TABLE UI. EQUIVALENT FUEL GAS AND 
PREHEATING OXYGEN VOLUMES 
FOR CUTTING 









































Name of |Optimum Ratio of Consumption of] Cu. Ft. Per. 
Fuel Gas Oxygen to Fuel Gas! Preheating Hr. of 
ee Le nn 2 ie Gee 
Acetylene | 1.7 tol 17 10 
City gas 0.75 to 1 | 56 75 
Natural gas 2.0 tol 56 | 28 
Propane 4.5 to l 54 12 














The amount of oxygen required for cutting is sensi- 
tive to its purity. From laboratory tests made with 
machine cutting of 12 inch mild steel, the figures in 
Table IV were obtained. 


EFFECT OF OXYGEN PURITY 
ON CONSUMPTION 


TABLE IV. 





|Oxygen Consump- 

















Purity | Cu. Ft. Per Linear Foot Cut tion, Increase 
onsets Biba a, 
99.5 | 45.5 _— 
99.0 | 49.5 8.8 
98.5 55.0 ce 
[ee ORE = 38.5 oe 
975 | 4 60.5 


Considering the metals aluminum, copper and iron in 
the order given, the specific heats are 0.218, 0.093, 
0.113; the Btu. per cu. in. to change the temperature 
1 deg F are 0.0202, 0.0301, 0.0321 ; these increase with 
temperature. Values are given in handbooks (for iron 

(Continued on page 170) 


Fig. 3—Tack welding permits air duct integration within punching assembly. 
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SPECIFIERS OF PLASTIC! 





BY HENRY DREYFUSS 


INDUSTRIAL DESIGNER 


ITH excess profits to spend and an unsurpassed 
knack of taking flights into fancy many a pur- 
veyor of product or material has promised post- 

war impossibilities to an avid and unsuspecting public. 
There has seemed to be a marathon to see who could 
promise the most fantastic ideas—and in many instances 
the fact that the product was made of some mysterious 
plastic seemed to glamorize the presentation. 

I say mysterious advisedly—for though the readers of 
ELECTRICAL MANUFACTURING are doubtless reasonably 
familiar with the various plastic molding compounds, 
potential purchasers of products within which plastics 
may be integrated are likely to be completely mystified 
by the whole process in all its chemical and technical 
complexity. All that engineers and designers would 
seem to need to do for Mr. and Mrs. Public is to wave 
the wand of genius and push a few varied colored but- 
tons that out may come some much wanted refrigerator, 
stove or typewriter. Apparatus so ingenious as to per- 
form miracles never dreamed of—and of course every- 
thing is made of plastic! The worry we have is that 
engineers and designers, far from holding that magic 
wand, will be left holding the bag—a bag full of the in- 
dignation of a public with whom the manufacturer has 
not kept faith. For the postwar marvels he has adver- 
tised so profusely will not be practical for many a year 
to come. 

Probably I am as anxious as anyone to make use of 
new materials, whether they be metal alloys that have 
improved properties, new heat treated glass; impreg- 
nated woods or plastics. Of course I have been at- 
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tracted to the importance of the new material develop- 
ments and I am not trying to belittle plastics among 
them. Quite the reverse, for I would like to protect the 
use of plastics and to enlist others in this endeavor. 


WHICH MATERIAL FOR THE JOB? 


ERHAPS the worst fate that can befall plastics is 

for some overambitious manufacturer to use it 
where it doesn’t belong. At the moment it is a fashion 
note, it holds enormous sales appeal to say “It is made 
of plastic.” What is really important is whether it 
should be made of plastic—would steel or aluminum 
or glass or wood have been a more logical material to 
use ?—and was a plastic used just for the manufacturer 
to get onto a high style band wagon? 

In the leng run it will be the producers of plastics 
who will suffer by any misuse of their materials, for if 
the wrong impact value is used and the product does 
not stand up under use—the next time that consumer 
purchases a similar appliance he will make very sure 
that the product is made of a material other than plastic. 
Somehow or other the plastic producers must 
guard and protect their offerings against misuse. 
Therein lies the strength and the power of the 
future of plastics. 

I daresay I sit in on as many product manufacture 
meetings as most industrial designers. Everything usu- 
ally goes pretty smoothly until the choice of material 
for a new product is brought into the discussion. Then, 
and particularly if a plastic is being considered, con- 
fusion reigns supreme. A dozen new plastics seem to 
have been conceived the day before—someone has heard 
of a hush hush plastic that will do this or that. The 
result of the meeting is that someone is appointed to 
investigate the various properties of the hundreds of 
possible plastics proposed. 

Now I come to my point, where are the answers for 
the confused manufacturer—or better to stick with my 
own problem—where will the designer go to find the 
answers that will help his client? It is ridiculous to 











OOKING toward postwar, Indus- 

trial Designer Dreyfuss pleads for 
such realistic viewpoints as will build 
product prestige and long-term accept- 
ances and avoid misleading the consumer 
as to what should be expected. Just to 
make the subject as tangible as possible, 
the Editors asked him to indicate some 
things that he wished the makers and 
molders of plastics would provide. Here 

is his highly stimulating reaction. 
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think that the designer can correlate all of the plastics 
continually being produced. Time was when a sample 
file was possible, but with developments introduced al- 
most daily that is no longer a feasible or practical idea. 
I would like (as I know that my colleagues as well as 
many manufacturers would like) a central clearing sta- 
There one could go with 
a problem from a camera to an automobile and get un- 
biased and unprejudiced counsel as to the properties 
and availability of any of the plastic compounds as re- 
lated to his particular problem. At the moment one 
goes to various plastic manufacturers for counsel and 
obviously that producer tries to find one of his own 
formulas to recommend. In all fairness I must say that 
the large producers have exhibited the utmost integrity 


EED IMPARTIAL FACTS 


in not suggesting their material when it was impractical 
to use—but on the other hand it is too much to expect 
one producer to recommend a competitor’s product even 
when the former does not make a plastic suitable for a 
particular use. 

Recently a client of ours was so confused at the 
various recommendations of different plastic producing 
molding companies and in suggesting or deprecating 
different plastic compounds that he blamed his confusion 
on the plastic industry as a whole and went off by him- 
self and produced his article in his tried and true metal. 
Certainly he will be the loser, for the right plastic would 
have saved him much in production costs—but the plas- 
tic field also suffered a setback and all because they had 
not provided an authoritative group to whom the manu- 








PRESSURE 





a A 


EVELOPED and built at the United States Cot- 

ton Ginning Laboratory for measuring pressures 

of cotton against the platen of a compress at six points 

simultaneously, this pressure recorder (A) is here shown 

mounted on a chassis. The control and reading unit 

stands on the main table and the power supply under- 
neath. The oscillograph is on the top shelf. 

The basic circuit contains essentially two magnetic 
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B 
coils in the pressure element and the center-tapped pri- 
mary of a push-pull transformer connected as an im- 
pendance bridge. The phase-adjustor resistors are used 
in one side of some of the elements to obtain a smaller 
balance signal. They are all of resistances above 2000 
ohm, and do not appreciably affect the other character- 
istics of the circuit. The pressure element is completely 
contained in a one-piece steel body having an outside 
diameter of 1 in. and a length of 1% in., which permits 
location within the tie-channels of the platen. The end 
of the pressure element body serves as a diaphragm and 
its displacement, amplified about 20 times mechanically 
with a reed system, moves an iron armature between 
air gaps and, consequently, their magnetic reluctance 
unbalances the bridge and a current results in the trans- 
former secondary. This current is read for one ele- 
ment at a time with a copper oxide rectifier and 50- 
microamp. meter calibrated to read in pressure units of 
2000 !b. per sq. in., or all six pressures can be recorded 
simultaneously on an oscillograph. This is done with- 
out rectification. The bridge is operated from a 1000 
cycle power supply using an electronically maintained 
tuning fork oscillator with photoelectric pickup. The 
pressure elements are calibrated against hydraulic pres- 
sures. (B) Diagram of circuit and pressure element. 


97 





facturer in his dilemma might go for information. 
What a real help such a source of knowledge would 
be! I can think of a dozen problems confronting us 
this very moment on which I would be grateful for re- 
liable and conscientious advice. Here are some ques- 
tions I would like to ask: 

Which of the plastics is most light proof and 
so can be used on cameras? How light a color 
could safely be used for this purpose? 

What about heat resistance of the clear plas- 
tics? Can we consider using them for handles and 
controls on electrical appliances? 





plastic sheet? Because turrets on bombers have been 
made of transparent materials, may we make the 
windshield of a tractor out of a clear plastic? 

Few things are impervious to salt water—are any 
of the plastics? What about replacing brass (which 
must be continually shined) with a plastic on trans- 
atlantic lines. How about sheet plastics for wall 
surfaces ? 

Airplane interiors seem a natural for plastics. 
Will plastic mirrors stand up in the stratosphere? 
Will plastic fabrics stand the tough use that is put 
to the upholstery on a transport ship chairs? What 
degree of discoloration is to be expected if we use 





How about impact qualities of light colored 
Dare we suggest them for vacuum 


compounds? 
cleaners ? 


Will some colors fade more rapidly than 
Can we recommend a blue plastic for a 
product that will stand strong sunlight. 

How hard a surface is procurable on a clear 


others? 


plastic window shades? 

Is there a plastic for kitchen and bathroom use 
that will stand abrasive cleaners? 
an acid resisting plastic for bathrooms? What plastic 
can be used for the hot water spout in kitchens? 

A thousand questions might be listed and the indus- 
(Continued on p. 208) 


Also is there 








BALLISTIC 





ECAUSE of amazingly accu- 
rate muzzle velocity measure- 
ments, as precise as 0.001 sec., made 
possible by this electronic time-in- 
terval counter (A) developed by 
RCA Laboratories, American Army 
and Navy guns of all sizes are blast- 
ing the enemy on every war front 
with more deadly effectiveness than 
ever before has been accomplished. 
The counter consists of three es- 
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sential parts ; an oscillator, a gate and 
the counter proper. The oscillator 
is regulated, as in a radio transmit- 
ter, by a vibrating quartz crystal and 
delivers precisely 100,000 pulses each 
second. The gate, actually a vacuum 
tube circuit, passes these pulses into 
the counter, which counts them and 
finally, when the gate is closed, 
shows by indicator lamps the num- 
ber of pulses that have passed 


STUDIES TO 0.001 


SEC. 





In other words, it shows 


through. 
the number of hundred-thousandths 
of a second from the time the gate 
opens until it closes. 


In operation on the firing ranges, 
the counter’s gate is opened by the 
electrical signal from the first coil 
as the shell or bullet passes through 
it, and is closed again by the impulse 
from the second coil. The operator 
records the time of flight between 
coils and computes the velocity. It 
is noted down along with the record 
of the particular gun and projectile 
being tested for subsequent analysis 
by ballistic experts. The operator 
then touches the reset button and is 
ready for the next shot, all in @ 
matter of a few seconds. (B) Tak- 
ing readings of velocities of aircraft 
guns in the chronograph room at the 
proving ground by a member of the 
armed forces. 
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NSTRUMENT SPRINGS 


BY PAUL MacGAHAN 
CONSULTING ELECTRICAL ENGINEER 


UCH research and ingenuity has been applied 

to the perfecting of the electrical circuits, coils 

and mechanisms of instruments so that very 
accurate functioning will produce measurable me- 
chanical forces which must be proportional to the elec- 
trical quantities. But all this work and perfection 
would be of no avail without springs which are respon- 
sive to the forces with accuracy and permanency under 
all operating conditions. The spring is one of the small- 
est elements in an instrument, but as important for 
accuracy as all the rest of the instrument put together. 
To make perfect springs is no easy matter—but the 


subject of making good springs is outside the province 


of this article. Suffice it to say that special alloys are 
rolled or drawn into thin strips under carefully con- 
trolled conditions. Several lengths are closely wound 
together around an arbor as indicated in Fig. 1, and 


Fig. 1 T HIS operator is winding bronze 
spring ribbon stock around an arbor 

preparatory to the heat treatment which 

will “cook” the springs to the spiral form. 
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R IGHT through the job from design, 

materials, forming and heat treat- 
ing to handling, inspection and adjust- 
ment goes the most important single 
factor in the development of accurate, 
dependable instruments. Springs are the 
literal heart of the development problem. 








these small arbors are then heat treated or baked under 
very narrow limits of temperature variation and time 
conditions, so as to acquire their final forms. 

A temperature slightly too high will produce springs 
which will take a set when deflected in an instrument 
causing “zero errors” or creeping indications. Tem- 
peratures too low will leave “trapped stresses” in the 
fibres which will tend to relieve themselves under oper- 
ating conditions of time and temperature, causing 
changes in calibration. 

Compared to springs* in other mechanisms or even 





* See “Some Things To Have In Mind In Specifying Springs,” 
April 1943. 











WIRE DIAM. 0.004 IN. 
ROLL WIRE TO 0.0135 IN. WIDTH 
AND 0.0093 IN. THICK 


Fig. 2 Typical instrument spring for a small 
de. voltmeter of normal sensitivity. 


in watches, the springs used in instruments may be very 
weak indeed. Their strength is measured in “milli- 
meter-grams” of force required to produce a certain 
angular deflection; most manufacturers measure this in 
terms of 360 degrees or a complete turn, although it is 
also customary to rate the springs in terms of the full 
scale angle of the instrument for which they are in- 
tended. Fig. 2 illustrates an instrument spring used in 
a small direct current voltmeter of a normal sensitivity. 
Instruments of higher sensitivity such as micro-am- 
meters or radio-frequency thermocouple types may re- 
quire springs far weaker than the one illustrated ; some 
larger instruments require stronger springs. 


TO MEASURE STRENGTH 


TRENGTH of springs may be measured by direct 
mounting on suitable shafts having conical pivots 
mounted in horizontal friction free bearings such as 
jewels and provided with an arm graduated in milli- 
meters distance from the center of the shaft and on 
which a weight of known value in grams may be hung. 
A torsion meter of this type is illustrated in Fig. 3. 
Means are provided for clamping the outer end of the 
spring to a movable index arm which is arranged to be 
rotated concentrically with the shaft to which the inside 
end of the spring is attached. The device is operated 
by turning the index arm along the graduated scale 
which is marked in degrees, until the known weight 
just balances in the horizontal position. The spring 
strength is equal to the weight in grams times its dis- 
tance in milligrams from the center of rotation, for the 
angle shown on the dial. 
mm. X gr. 
Strength = < 360, in which R is 
the scale reading. 
Another torsion meter is shown in Fig. 4. This 
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Fig. 3 Simple torsion meter for measuring 
the strength of instrument springs, 


operates on a different principle, in which the spring 
to be measured is balanced or bucked against a standard 
spring the strength of which has been carefully meas- 
ured, and which is built into the apparatus. The master 
spring carries a pointer, arranged to move over a 
graduated scale marked directly in millimeter-grams. 
Means are provided to mount and turn the spring. 
Neither of the torsion meters illustrated are offered 


Fig. 4 | ieinabathaagsoes torsion meter as used for 
quantity production of springs by a manu- 

facturer. A—Adjustable holder for outer 

end of tested spring. B—One pointer used to 

set master spring to zero before each test. C— 

Arbor for tested spring turns master spring. 
D—Operating handle. E—Two pointers in- 

dicate deflections of tested spring for 90 or 

180 degree test as desired. 
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Fig. 5 





Measuring the full scale torque 
required for an instrument spring. 


for sale by manufacturers but the type shown in Fig. 3 
can be readily made by anyone desiring to test springs. 
Fig. 4 is a more elaborate type intended to save time 
in large quantity production work. 

In the course of repair or in order to change the 
capacity of any instrument it may become desirable to 
know the torque necessary to deflect the pointer to full 
scale. This can readily be done by hanging a small 
weight formed from a bent piece of non-magnetic wire 
on the pointer to bring it to a horizontal position in 
the manner shown in Fig. 5. The distance “C” from 
the center to weight “B” should be measured in milli- 
meters ; the product of the weight in grams and the dis- 
tance in millimeters will be the torque for the angular 
width of the scale. Since the strengths of springs are 
generally rated for 360 degrees the torque of a spring 


. 


Fig. 6 “y FEICAL pivot base 
and spring assembly 
of the form permanently 


riveted in place. 


¢ 


POINTER ———_— 


required for use in a 100 degree scale instrument for 
example should be multiplied by 3.6, when selecting or 
ordering a new spring. 

The torque of spiral spring, like that of a cantilever 
beam, is proportional to its width, the cube of its thick- 


ness, and inversely to its length of strip. Thus,— 
we? ; : 
7 = or K, in which 
T = Torque 
W = Width 
L = Length 


K = A constant depending upon the coefficient 
of elasticity of the material of the spring. 

In order to limit the bending stresses within safe lim- 
its so as to avoid fatigue and tendency to take a perma- 
nent set, it is generally considered good practice to 
maintain a ratio of length to thickness of 1500. For 
example a strip rolled to a thickness of 0.002 in. should 
have an over-all length in the finished spring of not 
less than 3 in. On the other hand, an unduly larger 
ratio will cause a spring to sag, making it difficult to 
balance a movement for various positions, and render- 
ing the spring liable to tangle in transportation or serv- 
ice. In certain specification points such as in dec. milli- 
voltmeters it is desirable to have the ohmic resistance 
of the spring low. The width of a spring has no ap- 
preciable effect upon sagging, nor upon the internal 
bending stresses, and therefore the designer has con- 
siderable latitude in this respect in order to obtain the 
required torque and conductivity. 

Some instruments operate by the ratio of electrical 
torque values, and in these any additional mechanical 
torque such as that of a spring would be a source of 
error. Examples of such instruments are power factor 
meters, frequency meters, and temperature indicators 
of the resistance bulb type, and ohmmeters. In these 
the currents must be introduced to the moving coils 
by means of almost torqueless conducting strips, which 
are in reality exceedingly weak spiral springs, some of 


ASSEMBLE WITH END 
OF SPRING IN POSITION 
AS INDICATED 
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WRONG 
RIGHT 


Fig. 8 Wrong and right ways 
to form ends of springs. 


which are rolled to less than half a thousandth of an 
inch in thickness, and yet must be self supporting and 
of sufficient conductivity. 


TO MOUNT PROPERLY 


NSTRUMENTS which operate without any mov- 

ing coil, such as the moving iron types, use a single 

spring, whereas two springs are needed when current 
is to be conducted to a moving coil. 

Single springs are mounted with the inner turn 
soldered to a clip which is attached to the shaft so that 
in turning the spring is arranged to wind up. The outer 
end of the spring is attached to an adjustable stationary 
arm which can be shifted so as to adjust the spring posi- 
tion somewhat, so as to set the pointer to zero when 
the instrument is not energized. This adjustment means 
is generally operated by an external zero adjuster fitted 
to the iront of the cover. Zero adjusters are necessary 
to provide for slight changes in zero. 

The inner end of the spring is permanently attached 
to the moving element. While Fig. 6 shows a typical 
means of mounting a spring, many makers prefer to 
attach the inside spring holder to the shaft bushing by 
means of a fine threaded nut as shown in Fig. 7. 

Both ends of springs are attached to punched sheet 


Fig. 7 
YPICAL pivot 


base and spring as- 
sembly of the adjustable 
form, screw attached. 
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brass pieces acting as spring holders, using solder and 
acid free flux. Preferably the “penciltype” soldering 
method is used so as to avoid injuring the spring by 
overheating. This matter of properly mounting a spring 
is of primary importance as a perfect spring may be 
caused to give erratic performance by incorrect mount- 
ing. Fig. 8 illustrates a common difficulty caused by 
sharp bends formed in mounting. 

The mounting as well as the selection of springs is so 
important that many instrument manufacturers recom- 
mend that the basic repair or replacement part should 
be the assembled movement complete with springs. 
Such movements are carefully heat treated after as- 
sembly to equalize any assembly or bending stresses 
at the ends of the springs which might later cause 
changes in readings due to “springing back.” 

In the case of instruments having moving coils it is 
of course necessary to use a pair of springs, and these 
springs must carry the small currents which activate the 
movements. Such components must be good conductors 
as well as non-magnetic. Fig. 9 shows a moving element 
of a permanent magnet moving coil instrument having 
two springs. These are generally matched in pairs, their 
individual torques being of course additive. It is some- 
times preferred to assemble a pair so that one of them 
winds up while the other unwinds, although as a matter 
of fact this makes no practical difference as the force 
required for unwinding is the same as that for winding. 
There may be a slight advantage in opposed mounting 
due to the linear coefficient of expansion operating in 
contrary directions but this effect is really negligible 
for the working range of temperatures. 

The use of springs in instruments is intimately as- 
sociated with basic features of dynamic design. Com- 
pared to other electrical apparatus instruments are 
characterized by the use of very small light weight parts, 
some of which are far more delicate than those used in 
spring operated clocks or watches. 

As most instruments operate on what we might speak 
of broadly as the motor principle the question naturally 
arises therefore, why are instruments not built with 
strong, rugged parts like in small motors? Why do they 
use such delicate movements and such fine pivots and 


(Continued on page 174) 
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RECONVERSION COMES 
AFTER GERMAN DEFEAT 


ECONVERSION plans are being encouraged, 
capital for military-to-civilian production change- 
overs to be made available by the Government is 

being discussed, materials will be allocated, many con- 
trols are to be relaxed—all climaxing when the war 
in Europe has reached the final stage—unconditional 
surrender. This became clear when the back-and-forth 
of politics subsided with Chairman Nelson of WPB 
on a presidential mission to China, Ex-Vice Chairman 
Wilson back as General Electric’s president and Acting 
Chairman J. A. Krug in full responsibility for the mo- 
ment. Following a meeting of the full board, Mr. Krug 
announced that the Army, Navy and major war agencies 
had unanimously agreed on a program designed to pro- 
vide the utmost stimulus to reconversion when Ger- 
many is defeated, while at the same time, protecting 
production necessary for the Japanese war. 

Acting upon findings that there will be a reduction 
of about 40 per cent of war production within three 
months after the defeat of Germany, freeing over 4,000,- 
000 workers, the Board decided to proceed as follows: 

1. Remove almost all controls over materials imme- 
diately upon the defeat of Germany except those that are 
absolutely necessary to assure the reduced measure of 
war production necessary to beat Japan. This means 
that all manufacturers can use any plant and any ma- 
terials that are not needed for military production for 
any civilian production. 

2. Do everything within its power to assist and en- 
courage industry in resuming civilian production and 
maintaining employment through the know-how of its 
industry divisions and industry and labor advisory 
committees. 

3. Maintain its organization and powers so as not to 
relinquish authority until it is certain that the war pro- 
duction program is adequate for victory over Japan. 


OBJECTIVES SOUGHT 


URPOSE of the decision is two fold. First, to as- 
sure full military production until the final victory 
over Japan. Second, to free civilian enterprise to the 
utmost. Industry is to be allowed in its own way, ac- 
cording to the availability of markets, men, materials 
and plants to do the swiftest and most effective job pos- 
sible of restoring production, making whatever people 
want and affording maximum employment, just as 
quickly as it is possible to do so. 

The plan is simple in outline. Detailed procedures 
for putting it into effect will be developed promptly. 
The plan provides as follows: 

There will be only one preference rating in addition 
to the present emergency AAA rating, and this rating 
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URMOIL within Washington upon 
reconversion plans pretty well 
resolved itself last month when newly- 
appointed WPB Acting Chairman Krug 
and representatives of various war 
agencies agreed upon victory over Ger- 
many as being the indispensable prelude 
to any broad availability of materials or 
manpower for the making of things for 
people or non-war industry. 


will be reserved exclusively for military programs dur- 
ing the war against Japan. All other production will be 
unrated. Manufacturers will be permitted to accept un- 
rated orders but they will be obliged to fill rated military 
orders ahead of all other business. 

No programming of civilian production will be neces- 
sary after Germany’s collapse. Facts which WPB has 
on the available supplies of materials, components, fa- 
cilities and manpower indicate that maximum civilian 
output can be achieved without detailed priorities regu- 
lation from Washington. Industry Divisions and In- 
dustry Division Requirements Committees will have 
the job of making certain that no one is permitted to 
procure an unreasonable amount of any material or 
product, that needed materials and components are made 
available to top essential civilian activities such as trans- 
portation, utilities and fuel, and that small business is 
given an equal opportunity with larger enterprises to 
secure materials and supplies. 

The Controlled Materials Plan for allocating steel and 
copper will be continued only for the quarter in which 
hostilities in Europe cease. 

Mr. Krug has stated that in deciding upon immediate 
and drastic elimination of production controls that the 
War Production Board is planning on keeping its steer- 
ing gear and brakes in good condition. During the past 
three years, the WPB industry divisions have developed 
methods that have been notably successful in dealing 
quickly and effectively with industrial problems. This 
“know-how” will be kept available for immediate use 
as needed. Also available will be the Industry Advisory 
Committees, the authority to allocate materials and to 
schedule production of components when supply be- 
comes critical. If troubles should occur in military pro- 
duction or civilian output, WPB will be able to handle 
them on a spot basis. With the removal of controls 
on production, industrial, civic and labor leaders in every 
community will be called upon to use their ingenuity 
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and resourcefulness to overcome the home front diffi- 
culties on the way back. In other words, the basic 
organization remains. 


50 PER CENT CUT IN A YEAR 


REDICTED by Stacey May, director of WPB sta- 
tistics, the cut in Army requirements will, it is an- 
ticipated, exceed 50 per cent within twelve months after 
Germany is knocked out. He forecasts a cut of about 
20 per cent in all types of aircraft, a similar cut in naval 
craft and a 50 per cent reduction in the output of cargo 
ships. He indicated that cuts might run much greater 
than that if the war in the Pacific should speed up. 
In referring to the problems of small business, Mr. 





Krug stated that there was much discussion of this 
subject with the implication that small business wants 
and needs a continuation of detailed controls from Wash- 
ington. Mr. Krug does not feel this to be so and asserts 
that if a canvass were taken of the 165,000 small indus- 
trial concerns and the hundreds of thousands of small 
commercial business concerns, there would not be many 
found wanting a continuation of these controls. 

The Acting Chairman also indicated that it necessarily 
involved many regulations and the processing of thous- 
ands of documents to administer a control system and 
the small business man does not have the facilities to 
handle all of this detail expeditiously. Therefore, by 


(Continued on p. 208) 











400 ‘TONS COLD-BEND 24-in. BEAMS 





ERE is a 15 in. 


beam in a 


require bending or straightening. 


being passed through the machine. 











bending and 
machine of the Thomas Machine 


straightening 


Manufacturing Co. Their line of 
machines, of which this is one, in- 
cludes ‘six capacities ranging from 
50 to 400 ton of cold bending and 
straightening, and handling 4 to 24 
in. beams. The machines can also 
handle channels, rails, shaftings, 
rounds, squares, forgings, structural 
sections or any metal sections that 
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A continuously running ram with 
one bending block, striking against 
the shape to be bent midway between 
two bearing blocks, represents the 
operating principle of the machines. 
The length of stroke of the ram is 
quickly adjustable by a convenient 
handwheel so located the operator 
has unobstructed view of his work. 
Free running table rollers, with anti- 
friction bearings, support material 


An auxiliary spacer block for bend- 
ing small sections is furnished. 

Other features include flywheel in 
anti-friction bearings, located with- 
in the frame for safety and to elimi- 
nate overhead load on_ bearings; 
V-belt drive providing quiet opera- 
tion and reducing shock load on 
motor; cast steel gears and steel 
pinions, all having cut teeth, with 
gear covers provided. 
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HEAVY-DUTY MOLDING PRESS 


Meeting a definite need for fully automatic equip- 
ment to mold larger pieces at minimum cost, this 
plastics molding press of the F. J. Stokes Machine 
Co., is self-contained, electrically powered and heated. 

Driven by a 2 hp. motor and variable delivery 
pump, the machine develops a full 50-ton pressure, 
using only a 7 in. diam., cylinder. This is accom- 
plished by means of a 7 to 1 ratio booster in the 
hydraulic circuit, requiring a maximum pump pres- 
sure of only 400 lb. 
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A highly sensitive trap or checking device weighs 
all parts as they are ejected. Should any article fail 
to eject, the press automatically stops and rings a 
warning bell. 

In addition to the primary control unit the.press 
contains a panel consisting of 5 selector switches. 
A semi-automatic switch is provided for moldings 
requiring metal inserts. When set on semi-auto- 
matic the press loads, closes, breathes, cures and 
ejects automatically. 
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Anything from a sandwich to a complete hot lunch may 
be served from this mobile canteen unit which includes a 
warmer for individual casseroles or other hot dishes; an ice 
cream drawer, dry ice cooled; two 4-gal. soup inserts for 
service and two 3 gal. containers for reserve supply; in- 
sulated, electrically heated 5 gal. coffee dispenser; com- 
partment for bottled cold drinks. 

The hot food compartment and hot soup containers are 
heated by an electric strip heater, connected to exterior 
toggle switch. Electric heating element plugs into connec- 
tion on the truck for coffee dispenser. Approximate 
wattage is 1500. A product of S. Blickman, Inc. 


MOBILE RECTIFIER UNIT 





For outdoor magnaflux testing of steel propeller shafts this 
mobile rectifier unit of the W. Green Electric Co., has a 
continuous capacity of 1500 amp. dc., with proportionately 
higher rating for intermittent operation. Output voltage 
is adjustable in eight steps from one to six volts. The 
heart of the unit is a fan-cooled selenium rectifier assem- 
bly. The control panel is equipped with fan starting 
switch, push buttons for main contactor control, voltage 
adjustment switch, pilot lamp, visual and audible overload 


warning signals, voltmeter and ammeter. 
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PORTABLE INCUBATOR 


This portable baby incubator of the Gordon 
Armstrong Co., has been designed to supply con- 
stant, automatically controlled heat and increased 
humidity for both premature and full term 
babies, for the administration of oxygen at normal 
or high humidity, as a portable incubator for use 
in remote areas where hospitalization is imprac- 
tical, etc. 

Because of protective screens and solid metal 
shielding, neither the baby nor the nurse can 
come in contact with the heating element. The 
heat source is one 150 watt standard lamp. This 
lamp is enclosed in a metal tube. This heating tube 
and the complete operating mechanism is then 
sealed in a gas-tight housing which makes it a 


incubator is a control dial, clearly marked and 


i 9 safe heat source for oxygen. On the front of the 


directly connected to an automatic thermoswitch. 


TRANSFER-TYPE PROCESSING MACHINE 


This complete automatic transfer type processing 
machine for cylinder blocks, has a production rate 
of 45 pieces per hour. This product is manufac- 
tured by the Cross Co. 

The following operations are automatically per- 
formed in the course of the machine cycle: Pick-up 
from the conveyor and power loading of the work 


OCTOBER 1944 


into the machine; location and clamping of the work 
in the machine during the cutting operations; drill- 
ing and tapping operations completed; release of 
the work after the cutting operations are completed 
and power ejection and delivery of the work to the 
conveyor. All motions are mechanically and hy- 
draulically actuated, and electrically synchronized. 
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TELEVISION UNIT 
OF THE FUTURE 


Taking the place of the present large cabinet 
and small image, this proposed television set 1s 
small, yet projects a large image on the screen. 

Industrial Designer Reinecke of Barnes © 
Reinecke, anticipates that this type of set will 
be used when television is ready for wider 
public enjoyment. 

Incorporated in the unit is a radio, the dials 
of which are seen in the illustration and a wire 
recorder instead of a phonograph record 
player to make the set a complete entertain 
ment unit. The wire recorder consists of one 
small spool and will play as long as eight 

hours. Housing and dials are plastic. 


HIGH FREQUENCY 
LADLE FURNACE 


Designed for use with high frequency converters, this ladle 
furnace of the Ecco High Frequency Corp., furnishes a 
convenient means for melting charges intended for cen- 


trifugal casting and similar volume needs. 
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ELECTRIC IRON 
FOR CIVILIANS 


Here is one of the two models of electric irons 
now in production and shortly to be made 
available for civilian use by General Electric 
Company. Both models will be of the auto 
matic type and similar in style and quality to 
prewar irons with only minor modifications 
in the finish of various external parts. 
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AUTOMATIC MACHINES 
NEED STUDY OF DETAILS 


BY J. C. LEBENS, JR. 


ELECTRICAL ENGINEER 


ULL impact of the ingenuity of the designer is 

felt in the engineering of machines incorporating 

automatic or semiautomatic cycles or sequences of 
operations. In fact, it is impossible to establish hard 
and fast rules which can be followed in the design of 
such equipment because each sequence is peculiar unto 
itself and cannot be forced into a common mold. Each 
cycle must be studied and analyzed individually. Though 
experience must not be discounted, it sometimes hurts 
almost more than it helps because the designer un- 
consciously thinks along established lines which have 
proved successful whereas a fresh, unorthodox, ap- 
proach might result in a mechanism which performs the 
desired functions more satisfactorily or in a more eco- 
nomical manner. 

Sequence operations can be divided into two general 
categories, based upon their method of inception, namely, 
automatic or manual. In other words the sequences 
can be instituted automatically when a certain time or 
condition arises or can be instituted whenever the oper- 
ator so desires. Innumerable examples could be cited 
but the automatic record player serves to illustrate 
because it contains examples of both types of cycles. 
The sequence of operations needed to change the record 
is instituted automatically when the record has finished 
playing or it can be instituted manually by pushing the 
reject button provided for that purpose. 


NO PLACE FOR PREJUDICE 


HAT MEDIUM employed for the execution of the 

cycle is dependent, to some extent, upon the method 
of inception but it is dependent, to an even greater de- 
gree upon the tendencies or experience of the product 
designer. The three mediums which may be employed 
for the execution of the sequence of operations are elec- 
trical, hydraulic and pneumatic, or mechanical. It is vir- 
tually impossible to eliminate completely the mechanical 
feature from a sequence design because it is necessary 
to have some linkages to convert the electrical or hy- 
draulic power into useful work but such an integration 
fundamentally is electrical or hydraulic as the specific 
case may be. 

The choice of the medium only can be made after an 
analysis of the problem considering each of the three 
mediums in turn, both from an engineering and an 
economic standpojnt. Then, and only then, can an in- 
telligent choice of the medium be made. Unfortunately 
this decision has too often been made by one who is an 
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_ EE engineers and de- 
signers had better not tackle the de- 
velopment of automatic or semi-auto- 
matic machines, says Engineer Lebens, 
because conventionalized thinking and 
precedent-bound routines will come to 
no good end in this difficult field. Sug- 
gested procedures can, at best, serve for 
no more than guidance. Engineering 
principles must be applied to the specific 
job as though it were a “first.” 








expert in one of the three fields so that the other two 
mediums suffer because they do not receive the engineer- 
ing to which they are entitled. An example is found in 
the dispute which has been raging since the beginning 
of the war between the hydraulic control and the 
electrical control proponents in aircraft auxiliary equip- 
ment. Each medium has its advantages and limita- 
tions. In fact if it were not for the greater vulner- 
ability of the hydraulic system in military aircraft, the 
argument would be more heated than it now is. An 
intelligent, unbiased evaluation accents the fact that each 
is supreme in its own province. Some sequence opera- 
tions naturally are adaptable to hydraulic power whereas 
others can be handled more economically and more sat- 
isfactorily by electrical energy. Because of the hy- 
draulic system’s greater vulnerability the electrical 
medium now is in favor for aircraft but the ardent com- 
petition between the two systems has focused attention 
on the relative merits of them so that a comparison, 
based upon the opinions of experts, can be drawn. 
Strongest argument for hydraulic systems is that the 
hydraulic cylinder very easily performs straight line, 
slow speed motions requiring large forces whereas this 
function only can be accomplished with electrical en- 
ergy by converting high speed rotating energy to slow 
speed reciprocating energy by means of gear boxes and 
linkages. However the electric screw jack now being 
used in aircraft has eliminated this advantage to a great 
extent. Another argument is that hydraulic power can 
be obtained by means of an emergency hand pump and 
spare reservoir requiring no external power whereas 
the electrical system is inoperative whenever the gen- 
erator or the bus system fails. However multiple gen- 
erators, gasoline driven spare generators, and ring bus 
multiple circuits have reduced the danger of electrical 
failure in aircraft. Also, the electrical cable, being 
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smaller than the hydraulic conduit, is less vulnerable 
to direct gunshot. 

At the beginning of the present war the proponents of 
hydraulic power in aircraft were winning the argument 
because the weight comparison was much in favor of 
the hydraulic system. The aircraft electrical equipment 





designers have done wonders under the constant prod 
of always needing a smaller, lighter, electrical circuit 
component so that, from a weight angle they have placed 
the electrical system on a par with the hydraulic one. 
In fact the developments have been so remarkable that 
the relays, limit switches, and other circuit components 











16 OZ. PLASTICS INJECTION MOLDING MACHINE 


OR PRODUCTION molding of 


thermo-plastic parts. This ma- 
chine is a development of Hydraulic 
Press Mfg. Co. 

Granules of the raw material 
(molding compound) are loaded into 
a hopper on top of the injection 
machine, and are measured as re- 
quired into a heating chamber. The 
material is heated in the chamber 
until it is of plastic consistency. 
The temperature of the heating cham- 
ber is usually maintained between 
300 and 500 deg. F. After the ma- 
terial is softened into a homogenous 
plastic mass, it is forced by means 
of a horizontally actuated plunger 
through an orifice into a closed and 
tightly locked mold. The tempera- 
ture of the mold is maintained under 
the melting point of the material, 
usually below 140 deg. F. The 


110 


thermo-plastic material in the fluid 
state literally freezes on striking the 
relatively cold mold. It immediately 
becomes hard, in which condition it 
can be ejected from the mold. The 
mold then opens automatically, the 
piece is ejected, it closes and the 
plunger within the heating cylinder 
again forces the proper amount of 
material into the mold, etc. 

The hydraulic mold clamp consists 
of a double-acting ram, fitted with 
metallic piston rings, working in a 
smooth bored steel cylinder. The 
main ram is equipped with a small 
internal booster.ram of new design. 
The booster ram closes the clamp 
platen to within a fractional part of 
an inch of the total clamp stroke. At 
this predetermined position, hydrau- 
lic fluid under pressure is shifted to 
the large ram area. Forward mold 





clamp ram travel is limited by hy- 
draulic by-pass arrangement, elimi- 
nating the need of stop collars on 
the tie rods. The injection chamber 
is provided with two zone heating 
systems, using electric band heaters 
with indicating temperature con- 
trols. Main operating valves are ac- 
tuated by solenoids, directly mounted 
without intervening linkage. A sin- 
gle multi-flex timer is provided for 
controlling the clamp and injection 
actions. The operator must start 
each cycle by moving clamp operat- 
ing lever. Push buttons are fur- 
nished for start and stop of motor, 
heat on and off. Closing and open- 
ing of clamp and injection units 
can be manually controlled by elec- 
tric switches which energize the 
solenoids that actuate the main oper- 
ating valves adjustments. 
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should be studied carefully by all electrical product de- 
signers because a great weight and space saving can be 
effected by integrating these parts in electrical products. 
Because of these developments in the electrical field 
the strongest argument for hydraulic systems in air- 
craft have been nullified in most cases but, in peace- 
time products where weight and vulnerability are not 
such controlling factors, the hydraulic system will be 
supreme for slow speed translatory motions requiring 
large forces. 

A hydraulic system consists of a pumping unit sup- 
plying fluid either at a constant or variable delivery at 
constant speed; piping to transmit the fluid from the 
pump to the points of utilization; valves to control the 
power; and hydraulic cylinders or motors to convert 
the fluid energy to mechanical energy. Such a system 
is rather involved but the wide variety of automatic 
and semiautomatic sequence operations obtainable with 
the system often justifies the seeming complication. 
Usually the hydraulic system uses some electrical con- 
trols to institute the sequence operations or to limit the 
travel. Also the electrical components are used to sim- 
plify the hydraulic piping so that the controls for the 
various functions can be grouped at a central location 
and, rather than have the hydraulic valves so grouped, 
electrical controls are used and wired to the electrically 
operated valves located so as to minimize the length of 
hydraulic lines. Such a system is desirable because, by 
reducing the length of the hydraulic line, the quantity 
of fluid needed and also the frictional losses are reduced 
so permitting the use of lower operating pressures. 

The arguments for hydraulic systems are applicable 
equally to pneumatic systems. They, like hydraulic sys- 
tems, are characterized by speed of operation, flexibil- 
ity and dependability with power amplification. Basic- 
ally the system differs little from the hydraulic system 
except that the system is not a closed one but exhausts 
the air instead of returning it to the reservoir. Instead 
of a pump used to obtain the hydraulic pressure the 
pneumatic system employs an air compressor to obtain 
the energy needed to perform the desired functions. 
The noise associated with the escaping air has pre- 
cluded its use in most products employing automatic 
or semiautomatic sequence operations with the excep- 
tion of some circuit breakers. However the excellent 
service record of air brakes used on trains warrants. the 
careful consideration of this medium and, if given the 
opportunity, it probably could prove its worth in many 
devices. As is the case in hydraulic systems greater 
flexibility can be obtained by integrating remote elec- 
trical controls within the pneumatic system. 

The use of the electrical medium for the execution of 
automatic and semiautomatic sequence operations is de- 
sirable because such a system eliminates friction and 
the lag between the inception and the execution of the 
cycle. Also the electrical system permits the grouping 
of controls at a centrally located, convenient position 
because wiring is by far more simple than hydraulic 
piping or mechanical linkages in most cases. The elec- 
trical system has the added advantage of ease of trouble 
shooting because the wear associated with mechanical 
linkages is eliminated and the difficulty of repairing in- 
jured hydraulic lines is not experienced. Then too there 
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are more standard electrical control components com- 
mercially available than hydraulic or mechanical com- 
ponents. These units can be integrated into the ma- 
chine design eliminating much costly development and 
manufacturing expenses. 

The use of the mechanical medium for the execution 
of the automatic or semiautomatic sequence cycle has 
in its favor simplicity in some less sensitive sequence 
operations. This is particularly true on relatively small 
machines such as the record player where the cycle is 
instituted and performed at one and the same place. 
Then the linkages are short and nothing can be gained 
by the introduction of electrical or hydraulic components 
because the mechanical linkages still would be needed 
to convert the energy to useful work. 


ELECT PROPER DESIGN 


ESIGN of the system needed to accomplish auto- 
matic or semiautomatic sequence operations can 
be attacked in any one of three manners, each method 
of attack requiring a little different knowledge and facts 
and each particularly adapted to certain types of prob- 
lems. The first method of approach is to use a complete 
packaged unit to accomplish the desired operations such 
as a thermostatically controlled valve used to maintain a 
specified temperature of a plating bath. Economically it 
usually is more sound to use a standard unit than to 
build a special one wherever the same sequence or a 
similar sequence is found in many machines so that 
mass production economy can be obtained in the manu- 
facture of the packaged unit. 

The second method of approach to the design of a 
system used to accomplish automatic or semiautomatic 
sequence operations is to combine and integrate separate 
packaged control components to accomplish the desired 
results. In such a design standard control components 
are used so that mass production economy and valuable 
field experience avoiding the possibility of costly mis- 
takes in an untried product are obtained while at the 
same time the sequence special to the particular product 
is obtained. This, by far, is the most common method 
of design of automatic and semiautomatic sequence 
systems using electrical or hydraulic mediums for the 
execution of the cycle. It is much more feasible to 
integrate standard hydraulic valves and cylinders, elec- 
trical relays, solenoids, motors, and switches, than to 
try to design and produce all of these components for 
a particular product. However in the aircraft field this 
procedure was necessary because none of the existing 
standard control components met the stringent require- 
ments imposed on it by the airplane. 

The third method of approach to the design of auto- 
matic or semiautomatic sequence systems is that which 
was followed in many of the airplane systems as well as 
in those systems employing mechanical mediums for 
execution. In this method of approach all the com- 
ponent parts are designed and constructed for their 
particular system. Such a procedure was necessary in 
aircraft as already mentioned and usually is necessary in 
purely mechanical systems because the linkages designed 
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ODERN bombardment airplanes are elaborate 
flying electrical systems with tentacles extend- 
ing forward to the electric propeller feathering 

motor and rearward to the tail cone light. Such elec- 
trical systems range in size from the 400 watt capacity 
of a primary trainer to the 24,000 watt capacity of a 
Flying Fortress. The latter being dwarfed, in turn, by 
the appearance of the Super Fortress B-29. Electrical 
energy is needed for the essential chores of firing the 
guns for defensive protection, dropping the bombs for 
offensive operations, and for operating the numerous 
engine, flight, and navigation instruments which are 
essential to modern flight. Hence, it is small wonder 
that the electrical engineer considers his equipment** 
the backbone of the present day military plane. 
Vibration introduces a serious threat to the proper 
functioning of the various units which comprise the 
aircraft’s electrical system. Vibration of the power plant, 
which may be either of a torsional or linear nature, may 
result in serious structural failures when transmitted to 
electrical accessories mounted directly on the engine. 
Other vibration problems of a similar nature occur quite 
frequently in aircraft generators driven by accessory 
power plants. These electrical devices supply the bulk 
of electrical energy needed throughout the airplane and 
may be considered as the heart of the electrical system. 
There is, of course, one generator for each engine in 
most multi-engine airplanes. This unit is a compact, 





** See “Some Aircraft Components That Take Over Crew 
Functions,” February 1944, “Aircraft Motors Need Still Better 
Protective Devices,” April 1944, “Why Aircraft Motors Must 
Be Special,” June 1944 and “Wiring Devices For Plane, Tank 
and Ship,” March 1943. 
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efficient, rotating machine which is mounted directly to 
the rear of the airplane power plant and is driven by a 
geared spline connection. 

Since the generator is fastened rigidly to the engine, 
vibration* is transmitted directly to it from the engine. 
It is essential therefore that localized resonance of a 
serious nature does not occur within the operating range 
of the engine, otherwise fatigue failures may occur. 
Localized resonance is used here to indicate resonance 
within the generator branch of the system. Strictly 
speaking, resonance in a vibrating system will occur only 
in modes of vibration common to the entire system. 
However, for all practical purposes the generator and 
most other accessories may be considered as excitable at 
a frequency or frequencies which are influenced almost 
entirely by their individual mass and stiffness properties. 

A problem in “trouble-shooting” is sometimes intro- 
duced when some change in the engine, propeller, or 
structural members creates a condition not allowed for 
in the original engine accessories. Recently, when the 
Air Forces changed the type of propeller on an engine 
used in one of its bombardment aircraft, a serious in- 
crease in the number of fatigue failures of generator 
flanges and flange bolts occurred. In solving this prob- 
lem, the generator manufacturer performed a series of 
experiments using this new type propeller in tests. 

Initial test runs (both flight and ground operation) 





*See “Vibration Is The War Product’s Major Operating 
Adversity,” July 1942. 








ACH and every electrical com- 

ponent of the wartime plane must 
be engineer-designed to the knowledge 
that vibration, unless effectively sup- 
pressed before it can produce deteriora- 
tion, is likely to do a thoroughly destruc- 
tive job upon performance, endurance, 
accuracy and reliability factors. All of 
which only means that the utmost re- 
sourcefulness to lick vibration must be, 
and therefore has been, shown in product 
development work in this field that our 
fighters, bombers, transport and other 
specialized types of aircraft may do 
their job. Here is a progress report em- 
phasizing engine-to-generator studies 
and accomplishments with some spill- 
over lessons of course for observance in 
the postwar planning of other electri- 
cally energized products and subassem- 
blies in this highly practical discussion. 
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were attempted with quartz crystal type accelerometers 
mounted on the generator. These runs were made with 
manifold pressures slightly in excess of charted values 
for the purpose of obtaining maximum generator vibra- 
tion. The vibratory response of the generator was found 
to be greater under flight conditions. However, use of 
the accelerometers was discontinued when failure of 
generator bolts occurred during flight testing. These 
failures were accelerated by the additional weight im- 
posed on the generator by the accelerometers. Con- 
sequently, the decision was made to install wire strain 
gages om the generator flange. Lower manifold pres- 
sures were also used in order that flight tests could be 
completed without further generator failures. 


TESTING FOR DIFFICULTY 


LIGHT tests revealed the natural frequency of the 

generator to be approximately 6250 cycle per min. 
as indicated by resonant response to the 2% order of 
excitation at 2500 rpm. Operation at this critical speed 
resulted in the severest vibratory condition for this 
generator. Vibratory strains measured at the generator 
mounting flange corresponded to a blending moment of 
12,000 in.-Ib. at this speed. 

In order that bolt strains could be correlated with 
flange strains, a static blending test was conducted in 
the laboratory with strain gages mounted on one of the 
generator bolts in addition to those already installed on 
the flange. For this purpose one of the standard bolts 
was replaced by another bolt having the same cross sec- 
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SOME typical power components and pri- 

mary controls in a single nacelle plane 
omitting wiring, lighting and many of the spe- 
cialized developments still on the secret list. 


tion and thread design but having a longer shank. This 
made it possible to install the strain gages on the bolt 
shank. One of the bolt holes was also modified to pro- 
vide sufficient clearance for the bolt shank with strain 
gages attached. These gages were so oriented that when 
tightened to a torque of 122 in.-lb. they were located 
at 180 degrees on the circumference of the bolt and in 
line with its axis. 

In addition each gage was symmetrically disposed at 
the two points of intersection of a diametrical line ex- 
tending radially to the center of the generator. This 
arrangement made it possible to determine flexural and 
direct as well as total strains present in the bolt during 
the static bending test performed in the laboratory. 
During this test bending loads were applied over a range 
which included loading corresponding to the maximum 
strain measured at the generator flange during the flight 
test. The strain registered by each of the bolt gages 
was recorded for tension as well as compression in the 
flange. ; 
These strains were presently converted into stresses 
existing at the root of the first engaged thread and cor- 
related with the standard bolt stresses at the same loca- 
tion. The results of the foregoing analysis revealed the 
total vibratory stress range in the standard bolt at 2500 
rpm. to be as high as 27,000 psi. This analysis did not 
take into account localized stress concentrations which 
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SOLELY as a temporary expedient jack 

screws between the two flange elements of 

the attacking section of the generator served 
to eliminate failures due to vibration. 


would tend to incease the actual range of stress. The 
flexural components of bolt stresses were found to be 
several times the direct stress components. It was also 
found that the stresses induced by generator response 
were approximately 15 per cent greater with the new 
type propeller. This figure was based on an extrapo- 
lation of curves to account for a slightly higher value 
of manifold pressure obtained with the new propeller. 

The results of these tests indicated that the most sat- 
isfactory means of reducing bolt and flange failures in 
this generator was to increase the stiffness of the flange. 

It was felt that stiffening the flange would decrease 
the generator response due to an increase in its natural 
frequency. This would also reduce bolt flexure since 
a decrease in the deformation of the flange would nor- 
mally be expected. 


FIRST REDESIGN TENTATIVE 


HERE resulted a program which then called for a 
redesigned flange, but as a temporary expedient to 
eliminate failures of the generators already in service, 
it was decided to incorporate stiffeners between the 
two flange elements of the attaching section. Six jack- 
screws were installed in this section at equally spaced 
intervals. One end of the jackscrew was set on a flat- 
tened surface at the edge of the ventilation holes on the 
engine coupling flange with the other end extending into 
a drilled hole at the generator coupling flange. The nut, 
washer, and slotted end of the jackscrew shown were 
used to regulate the amount of compression in the jack- 
screw. Subsequent tests conducted on this modified 
generator indicated that a satisfactory solution to the 
vibration problem had been effected, Consequently, 
the: modification was adopted for use on all generators 
already in service on this installation. 

A modified flange design incorporating greater stiff- 
ness and a larger number of generator bolts was later 
studied for possible use as a new production model and 
was found to be satisfactory. No jackscrews were used 
in this production model. 

A serious problem in torsional vibration was pre- 
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sented by repeated failures of a flexible quill shaft driv- 
ing an aircraft generator which was coupled to an 
accessory power plant. The power plant in question 
was the type D-2, which is a two cylinder, four cycle, 
gasoline engine used by the Air Forces to generate elec- 
trical power for emergency requirements of flight and 
more generally for starting the airplane engines to pre- 
vent draining power from the aircraft storage battery. 
To convert the mechanical energy of this power plant 
into the electrical energy required by the aircraft, there 
was installed an Army type P-2, 200 amp. generator. 
The quill shaft drive of this model of P-2 generator had 
successfully resisted torsional vibration in many condi- 
tions of power plant operation, but on the accessory 
power plant installation had suffered a high percentage 
of shaft failures. 

In order that the cause of these failures might be 
determined and a satisfactory solution arrived at, the 
Materiel Command authorized the Power Plant Labora- 
tory to conduct an immediate investigation. 

Preliminary calculation, therefore, of the torsional 
natural frequency of the generator system indicated 
most clearly the possibility of resonant response to the 
Ist order torque harmonic in the idling range of the 
engine, 1600 to 1800 rpm. and to the % order harmonic 
near the rated no-load speed of 3450 rpm. 

During preliminary torsional testing of the crankshaft- 
generator shaft system, a torsiograph was attached to 
the free end of the generator by means of an adapter. 
The output of the torsiograph was fed directly to an 
integrating amplifier whose output was coupled to an 
electric wave analyzer. This instrumentation made it 
possible to obtain a complete analysis of each harmonic 
induced in the generator quill shaft by the components 
of gas torque. 

These first test attempts were unsuccessful because 
the torsiograph could not withstand the high amplitudes 
imposed on the generator when starting the engine. 
This condition had been anticipated and the instrument 
stops removed, but even so, the effect was too damag- 
ing to permit continuance of the tests. 

Since this method had to be abandoned, the possibility 
of using the generator itself as a torsional pick-up was 
investigated. The circuit shown was devised for this 
purpose. Terminals E and A were connected across the 
field windings through a dc. potential and a variable 
resistance so that a constant flux density could be main- 
tained in the magnetic circuit. The condenser at C 
prevented the dc. output of the generator from passing 
to the amplifier, but allowed the ac. current induced in 
the generator by its vibratory response to pass through 
the amplifier for transmission to the wave analyzer. 
This method of using the generator itself as a torsional 
pick-up proved extremely satisfactory and was used for 
subsequent analyses. , 

The inertia values and spring rates of the crankshaft- 
generator shaft system were determined experimentally. 
These values were used in a calculation to determine 
the torsional vibration characteristics of the rotating 
shaft system for the 1st mode of vibration. The inertia 
and spring rate distribution and a graph of the normal 
elastic curve for the lst mode of vibration are shown. 

The above mathematical anlvsis revealed the 1st 
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mode natural frequency of the power plant-generator 
system to be 30 cycle per sec., while the frequency ob- 
served during the test was 29 cps. The Ist order crit- 
ical speed was found to be approximately 1750 rpm. 
while the % order critical, although not definitely deter- 
mined because the test was only conducted to 3450 
rpm. was located at or near 3500 rpm. The amplitude 
of the 1st order harmonic at the critical speed of 1750 
rpm. was approximately +6 degrees, while that for the 
4 order was +4.8 degrees at 3450 rpm. The vibratory 
stress induced in the generator quill shaft at the lst 
order critical speed was calculated to be £35,350 psi. 
This value of stress was computed from the shape of the 
normal elastic curve for the 1st mode of vibration as 
shown, the measured amplitude at the generator, the 
spring rate of the quill shaft, and the diameter of the 
shaft idling condition, a test bench was used which 
take into consideration the effect of localized stress 
concentration which will vary for different shafts. Also 
the additional stress induced at this speed by the % 
order harmonic was not included in this value. 


EPRESENTATIVE of a typical vibra-~ 

tion suppression problem which the Air 
Forces had to solve was that allied with this 
200 amp. P-2 generator (A). The quill shaft 
drive successfully resisted torsional vibration in 
many conditions of power plant operation but 
as an aircraft accessory suffered a high per- 
centage of shaft failures. b—Mldified circuit 
design for the generator using the unit for 
torsional pickup, C—Inertia and spring rate 
distribution for normal elastic curve for the 
first mode of vibration. DD—Harmonic anal- 
yses of generator response for vibration study. 
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In an attempt to determine the fatigue life of the quill 
shaft under idling condition, a test bench was used which 
employed a universal joint drive. The generator was 
mounted at the drive and a vibratory torque was im- 
posed which, at resonance, induced a torsional stress in 
the quill shaft which was approximately equal to the 
stress induced at the Ist order critical speed (idling) 
when the generator was driven by the accessory power 
plant. The torsional stress induced at the resonant fre- 
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HARMONIC ANALYSIS OF GENERATOR RESPONSE 
DRIVEN BY TYPE D-2 POWER PLANT 
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ee used to suppress the trans- A 


mission of vibration and to avoid shaft 


failures. A—Spring drive consisting essen 
tially of a splined shaft to which the cup por- 
tion is welded, two sets of leaf springs, a cam 
assembly and a retainer. B—Flexible coupling 
consisting of an oil resistant rubber disk bonded 
between two steel plates. C.—Exploded view. 


‘quency of 28 cps. was £37,200 psi. and, while slightly 


greater than the stress induced by the Ist order in the 


engine-generator system, this value is probably smaller 
than the combined Ist and % order stresses. Fatigue 


of the generator quill shaft occurred after 7 hr. of 


operation under the stated conditions. 
a total of 706,000 stress reversals. 

In order to determine the fatigue life of the quill 
shaft at the rated no-load speed of 3450 rpm. (engine 
speed) an endurance test was conducted with the gen- 
erator installed on the accessory power plant. In this 
test the engine-generator system was operated continu- 
ously at this speed until failure occurred. This failure 
took place at approximately 30 hr. and again the break 
had the same appearance as service failures. 

The results of this investigation verified the earlier 
prediction that failures of the P-2 generator shafts used 
in combination with the D-2 power plant were due to 
continued operation at and near the Ist order critical 
speed of 1750 rpm. (idling) and the ™% order critical 
speed of 3500 rpm. (rated no-load). 

As a result of these experiments, the following recom- 
mendations were made which form the basis of the 
solution to this problem: 


This represented 


The present P-2 generator quill shaft be re- 
tained and a satisfactory friction type damper be 
developed to operate between the generator drive 
and the free end of the generator. This is believed 
to represent the most satisfactory solution since 
such an arrangement can be used on any type of 
engine with complete safety. The reason for this 
statement is that the flexible quill shaft will not 
respond appreciably to high frequency excitation 
and if adequate damping is provided no danger of 
failure exists at low frequencies. 


A coupling of variable stiffness be interposed 
between the generator drive and quill shaft. The 


116 





COUPLING PLATE 









COUPLING ASSEMBLY 





| L—WASHER 
L_sHAFT STUB 


e 
0:6 





6. 
C 


stiffness, or spring rate, of such a coupling when 
properly designed varies as the amplitude of dis- 
placement. As the amplitude builds up at any 
resonant speed the stiffness and consequently the 
frequency of response varies so that only momen- 
tary operation at resonance can occur. 


Use of a flexible coupling interposed between 
the drive and quill shaft to reduce the natural fre- 
quency of the Ist mode of vibration of the system 
to a value which would eliminate the Ist order 
critical speed from the normal operating range of 
the engine. Proper choice of the coupling’s stiff- 
ness rate would place the ™% order critical speed 
intermediate between the idling speed and rated 
no-load speed. Consequently, operation would 
have to be restricted through the % order critical 
range. This method would have to be investigated 
thoroughly before being considered satisfactory and 
is not highly recommended. 


The use of a stiffer quill was advised against because 
of the possibility of its being resonated by the higher 
harmonics of gas torque. The method adopted was the 
use of a coupling of variable stiffness as proposed. This 
solution proved satisfactory in eliminating service fail- 
ures of these quill shafts. 

Various manufacturers have lessened torsional vibra- 
tion of the generator shaft by inserting some form of 
damper or coupling (similar to those mentioned in the 
above recommendations) which either reduces the trans- 
missibility of the vibration or removes the critical speeds 
from the operating range of the installation. 

One type of coupling employs a spring drive which 

(Continued on p. 186) 
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° A summary of current news releases 

by government bureaus as affecting 

AS. Of F— the products, activities, interests 
and cooperative action of the read- 


Price Ceilings On Reconversion Goods. OPA 
Chief Chester Bowles stated recently that reconversion 
pricing policies of the Office of Price Administration will 
be worked out on the assumption that total industrial 
production of the nation in postwar years will be far 
above that of 1940. These policies will be designed to 
encourage the fullest possible production of goods and 
services at the lowest possible prices to the consumer. 
While it is obviously impossible for the OPA at this 
time to lay down any hard and fast rules for reconver- 
sion pricing, Mr. Bowles said these general principles 
will be followed: (1) The OPA will continue to hold 
the cost of living tightly in check, protecting the public 
against increases in rent, clothing and goods prices. 
(2) Products which have been available to consumers 
throughout the war will continue to be priced according 
to present standards. (3) Action on items coming back 
into production will be taken promptly, either company 
by company or on an industry wide basis, depending on 
circumstances. In deciding what increase, if any, a re- 
converting manufacturer may need above the March 
1942 levels, higher wage rates and increased prices of 
materials will be considered. In the case of companies 
which still have war business or other civilian business, 
account also will be taken of their financial position. 
(4) Pricing methods will be modified and changed to 
ft changing conditions. Moreover, prices will be re- 
checked at regular intervals and all new prices will be 
subject to prompt recalculation if they are out of line. 
(5) Price control and rent control will be kept in effect 
only as long as needed. 


Processing Machinery Or Equipment. WPB has 
corrected a recent statement that provisions of Construc- 
tion Conservation Order L-41 pertaining to installation 
and relocation of machinery or equipment as controlled 
by that order had been somewhat modified. It was 
inferred by the previous announcement that modification 
of the order as amended August 19, 1944, applied only 
to the installation of a single piece or group of related 
pieces of processing machinery or equipment approved 
on special WPB application forms. 

Actually, the provisions of the amended order apply 
to the installation of any processing machinery or equip- 
ment, whether approved on a special form or not, and 
also to the installation of any single piece or group of 
related pieces of any other kind of machinery or equip- 
ment approved by WPB on a special form. The modi- 
fications were made by amendment to Conservation 
Order L-41, amendment to Direction 2 to Order L-41, 
Interpretation 10 of Order L-41, and amendment to 
Direction 15 to Controlled Materials Plan Regulation 
No. 5 issued simultaneously, August 19, 1944. 

The amendment to Direction 2 to Order L-41 permits 
any person to install, without WPB approval under 
L-41, a single piece or a group of related pieces of 
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processing machinery or equipment approved by WPB 
on a special application form, if the total cost of the 
entire installation, including the cost of the equipment, 
does not exceed $25,000 and if the cost of the job, not 
counting the cost of the equipment, does not exceed 
$5,000. Building alterations necessary to installations 
may be made, but no new buildings or additions to 
buildings are permitted by the amendments. 

Under Interpretation 10 or Order L-41, the cost of 
the installation exceeds the designated cost limits, per- 
mission under Order L-41 is required even though the 
equipment has been obtained on Form WPB-541 or 
Form: WPB-542, it was emphasized. 

Direction 15 to CMP Regulation 5 was amended to 
permit persons engaged in a business designated of the 
Schedules of that regulation to use their Maintenance, 
Repair and Operating Supplies symbol and rating to 
obtain materials for work permitted by the amended 
Direction 2 to L-41. Where no construction is involved, 
the amendment to Direction 15 to CMP Regulation 5 
also permits such persons to use their MRO symbol and 
rating to obtain up to $500 of materials to be used in 
installing equipment obtained on a WPB special applica- 
tion form. 


Surplus Government Goods. Price control methods 
for sales of commodities by the Government or by con- 
tractors selling for a Government agency have been an- 
nounced by the Office of Price Administration. 

Becoming effective September 1 (or earlier at the dis- 
cretion of any Government agency), the new methods 
will be applied to all commodities except food and com- 
modities originally purchased by the Government for 
resale or stockpiling. They are designed to cover the 
disposal of large quantities of materials in the reconver- 
sion period and to keep prices within stabilization limits. 
Enough flexibility is provided, at the same time, to cover 
the many types of sales and the many areas in which 
the sales will probably be made. 

Here are the various methods of determining maxi- 
mum prices: (1) New Commodities—ceilings already 
established are made applicable to Government sales, 
with the type of buyer determining whether the sale will 
be at manufacturer, wholesaler or retailer price levels. 
(2) Used Commodities—maximum prices will be de- 
termined by (a) ceilings where they exist, (b) formu- 
las contained in existing regulations for the same com- 
modities, or, (c) formulas proposed by the selling 
agencies and approved by the OPA. (3) Scrap ma- 
terials—ceiling prices will apply where they exist in 
OPA tegulations, otherwise scrap will be sold without 
maximum price limitations. (4) Special maximum 
Prices or Exemptions—where ceilings in dollars and 
cents are not provided, and the alternative methods are 
not utilized, the Government agency may apply to OPA 
for a special price ceiling or an exemption from price 
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control. (5) Buyer’s Certifications—in sales of any 
commodity, the Government may sell at a price not to 
exceed the maximum price applicable to purchases by 
the buyer from usual sources, provided that the buyer 
certifies to the Government agency that the price does 
not exceed the applicable maximum price. 

Exemptions from the price control set up by this 
order are: Sales by a Government agency (1) to another 
Government agency, (2) to any foreign government, 
(3) to any relief organization for donation or export 
sales, (4) to a contractor for use in carrying out his 
prime contract with a Government agency, (5) for an 
item or items worth less than $300, (6) of personal 
property when sold with land or buildings in a single 
transaction, (7) of all or substantially all Government- 
owned contents of a factory or plant to any single buyer 
purchasing for us, (8) of building installations, facilities, 
equipment and personal property attached to the land. 


To Protect Production Capacity of Sub-Contrac- 
tors. A four-point policy to stimulate production of 
important materials and parts needed in war production 
and designed to protect the productive capacity of sub- 
contractors has been announced by WPB. This pro- 
, gram was announced for the guidance of the war con- 
tracting agencies, war prime contractors and sub-con- 
tractors. WPB officials state it was formulated to give 
additional security, in the event of cutbacks and con- 
tract terminations, to the smaller subcontractors. 

The WPB procurement policy board, composed of 
representatives of the WPB, the Army, Navy, Treasury 
and other Government contracting agencies has adopted 
a program for protection of manufacturers of materials 
and components to meer this situation. WPB sum- 
marizes these as follows: (1) Component and material 
manufacturers will be encouraged to require war con- 
tractors and sub-contractors with whom they deal to 
place orders for components and material long enough 
in advance to give protection during the necessary period 
of production. (2) The contracting agencies will insist 
that war contractors and sub-contractors place such 
orders reasonably in advance and in amounts sufficient 
to enable them to meet the requirements of their own 
contracts. (3) War contractors and sub-contractors 
will be urged to plan the purchase, production and de- 
livery of components on a sound basis that will ensure 
that components and materials will be available, but at 
the same time avoiding the unreasonable accumulation 
of an inventory in advance of actual production needs. 
(4) Component and material manufacturers will be as- 
sisted in obtaining provisions in orders placed with 
them that will ensure them a fair settlement if the orders 
are cancelled. Standard provisions of this type for use 
in sub-contracts were approved recently by the Director 
of War Mobilization. 


Incandescent Lighting Fixtures. The War Produc- 
tion Board has announced that restrictions on the use 
of metals in utility type incandescent lighting fixtures 
have been removed from Order L-212 and minor re- 
laxations affecting other types of incandescent lighting 
fixtures have been made. Provisions formerly restrict- 
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ing the use of metal in utility fixtures affected chiefly 
reflectors and recessed fixtures. 

Formerly, utility fixtures, defined as for use in offices, 
hospitals, and stores, for stage and theatre lighting, exit 
signs and similar purposes, did not include industrial 
fixtures as used in machine shops, warehouses, power 
plants, docks and other manufacturing storage and 
transportation areas. With the removal of metal re- 
strictions in this amendment to the order, both types are 
now merged. 

Under Order L-212 they are subject only to the pro- 
vision requiring a preference rating on sales. In addi- 
tion to the five exemptions from the preference rating 
provision already in the order, the following two ex- 
emptions are made: (1) exit signs of the kind required 
in public buildings by fire laws; and (2) illuminating 
glassware, such as bowls, shades and globes. Residen- 
tial fixtures, used for illumination in homes, may be sold 
without ratings. 

Weight restrictions on metals in residential fixtures 
are relaxed and revised for clarity. A total of 20 oz. of 
metal may now be used in the fixture. Formerly, 12 oz. 
of metal could be used and an additional 8 oz. could be 
used for the chain or stem of a suspended type fixture. 
W PB officials stated this change has been made at the 
suggestion of the Incandescent Lighting Fixture Indus- 
try Advisory Committee. 

Aluminum may be used as a substitute for other 
metals, within the 20 oz. limitation. However, the 
amount of aluminum and steel (by weight) used in the 
third quarter, 1944, may not exceed the amount of steel 
(by weight) that had been allotted to a manufacturer for 
the quarter. The number of units made by a manufac- 
turer may not be greater than the number that would 
have been made with the allotted steel. 


Controlled Materials. The policy of the War Produc- 
tion Board on special sales of idle and excess controlled 
materials on an excess allotment authorization has been 
inserted in a new amendment to rules governing such 
special sales. 

Under this policy, sales of idle and excess controlled 
materials under Priorities Regulation No. 13 will not 
be authorized on an excess allotment basis if the pro- 
posed use of materials or products would interfere 
with war production or labor supply needed for war 
production according to WPB officials. 

Most sales of idle and excess controlled materials, 
however, are made to persons who are directly engaged 
in war production for the Army, Navy or United States 
Maritime Commission, or in essential civilian produc- 
tion, and labor checks will not have to be «nade in such 
cases as these. 

When idle and excess materials are sold for use under 
the spot authorization rules, contained in Priorities 
Regulation No. 25, labor checks will be made in con- 
nection with the spot procedure and will not be required 
for authorization of special sales. Special sales are those 
made by a person holding material in a form different 
from that in which he usually sells it. 

In addition, the amendment to Priorities Regulation 
No. 13 points out specifically that its rules govern the 
sales of surplus materials by Government disposal agen- 
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cies. This is merely a clarifying amendment. The 
applicability of Priorities Regulation No. 13 rules to sur- 
plus material sales had been questioned. 

Idle and excess stocks of copper and copper base alloy 
may be sold to any warehouse, under the amendment. 
Previously, specific WPB authorization was required 
for sales of such stocks of copper and copper base alloy 
to warehouses. 

Lists in the regulation have also been modified to 
change the conditions under which special sales of 
various finished and semi-finished products: and raw 
materials may be made. Under these changes, all con- 
struction machinery, as defined in WPB Order L-192, 
may be sold to users without WPB authorization. 

Electronic parts and equipment may be sold to dis- 
tributors or wholesalers without WPB authorization on 
orders bearing an AA-5 preference rating, under the 
changed rules. Specific WPB authorization was required 
before such sales could be made, formerly. In addition, 
rejected components for electronic equipment may now 
be sold freely (without authorization of preference rated 
orders) if the services certify that such equipment has 


no military value in accordance with new regulations. 

Laundry equipment, motion picture projection equip- 
ment and office machinery, including typewriters, may 
also be sold freely under the new rules contained in 
Priorities Regulation No. 13, as amended under date 
of August 18, 1944. 

WPB also has announced that holders of idle and 
excess stocks of controlled materials are permitted to 
make special sales to persons who have been authorized 
to produce civilian goods under the “spot authorization” 
procedure. This has been done by issuing Direction 
No. 1 to Priorities Regulation No. 13. 

Persons authorized to produce civilian goods under 
the “spot authorization” procedure will be granted the 
right to use an allotment symbol, the initial letter of 
which will be “Z”. Persons holding idle and excess 
stocks of controlled materials will be able to sell them 
to persons having such an allotment symbol. The buyer 
need not charge controlled materials bought under the 
new rules against any Controlled Materials Plan allot- 
ment account, it was stated. Special WPB permission 
is‘not required to make such a sale to a buyer who has 
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OSTWAR domestic refriger- 

ators of the Admiral Corpora- 
tion (A) will provide ultra-violet 
rays to prolong the life of foods, re- 
tard growth of mold and bacteria 
and sterilize the air surrounding 
foods and stop transfer of odors, such 
as of onions, to butter or cheese; 
high humidity which prevents foods 
from drying out; no defrosting be- 
cause the postwar storage compart- 
ment will be completely surrounded 
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by freezing coils in the walls of the 
refrigerator which does away with 
the need for the space stealing evapo- 
rator or cooling unit found in most 
refrigerators; and a freezing locker 
which is a dry cold compartment 
thoroughly insulated and sealed from 
the upper purified moist cold com- 
partment. Temperature will be 
maintained at 22 deg. below freezing. 
The capacity of this locker will be 
sufficient to store a bushel of ice 


an indefinite length of time. 

An extensive study and survey 
made by the Seegar Refrigerator 
Co. (B), as to the type of freezing 
cabinet the housewife will want and 
need following the war, revealed that 
the most popular freezing cabinet 
for domestic use was 6 cu. ft. size. 

There will be three pull-out draw- 
ers, two for freezing and storing 
foods and one for storage only. 
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been authorized to use a CMP allotment symbol whose 
initial letter is “Z”. Holders may also make special sales 
of non-controlled materials or products that may be 
sold to users on a rating of AA-5 if the buyer furnishes 
an order with a CMP allotment symbol bearing the 
initial letter “Z’” granted him under PR-25, the spot 
authorization order. A production schedule authorized 
under PR-25, however, does not permit any person 
holding it to acquire materials or products that may 
not be purchased from idle and excess stocks without 
an AA-5 preference rating or without special WPB 
permission. In order to acquire such materials, the per- 
son holding the schedule must obtain the rating or get 
special WPB permission. 


Electric Hair Clippers. The War Production Board 
has announced authorization for the manufacture of 
15,000 electric hair clippers for the armed services. Such 
authorization has been granted to the five companies 
that constitute the entire electric hair clipper industry. 
This action was taken by issuance of Direction 1 to Lim- 
itation Order L-65, governing electrical appliances. The 
direction provides that notwithstanding any restrictions 
contained in Order L-65, the five manufacturers are 
_permitted during the period from August 23 through 
December 31, 1944, to manufacture the number of elec- 
tric hair clippers listed opposite their names. The clip- 
pers may be sold only to fill orders for the Army, includ- 
ing Post Exchanges, and the Navy, including the Navy 
or Coast Guard Ships’ Service Departments or Marine 
Corps Post Exchanges. 

The companies and the numbers of units they are 
authorized to produce are: John Oster Manufacturing 
Co., 7,000; Allover Manufacturing Co., 3,500; Wahl 
Clipper Co., 2,320; Andis Clipper Co., 2,000; and the 
Racine Universal Motor Co., 180. 


40 Per Cent Reduction In Magnesium Output 
Ordered. A 40 per cent cutback in primary mag- 
nesium ingot production has been ordered by WPB to 
take effect gradually over the next few months. It will 
reduce output from the current monthly rate of 23 mil- 
lion pounds to a level of approximately 14 million 
pounds. This cut in output is being ordered because of 
changes in military requirements and an accumulating 
stockpile. 

The plants affected are the Government-owned facili- 
ties at Las Vegas and Gabbs, Nevada, and at Austin 
and Velasco, Texas. 

Approximately 4,300 workers will be affected by the 
cutbacks but the War Manpower Commission said that 
all workers released from the two Nevada plants can be 
placed.in West Coast war jobs or in mines and smelters. 


Capital Equipment. It has been announced by WPB 
that producers of capital equipment, including machine 
tools, precision measuring and testing instruments, elec- 
tric motors and generators, and other general industrial 
equipment, need no longer obtain the permission of that 
board to begin production on unrated purchase orders 
for such equipment, placed under Priorities Regulation 
No. 24. This action has been taken to simplify the pro- 
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cedure which must be followed by capital equipment 
manufacturers in accepting purchase orders for items 
which will be needed to bring about an early resumption 
of civilian goods production. 

This change, which is contained in PR-24, as amended 
August 28, 1944, does not affect the provision of the 
regulation that requires purchasers of machine tools and 
other equipment to obtain specific WPB approval before 
they place an unrated purchase order. Persons desiring 
to place unrated purchase orders for the items covered 
by List A of PR No. 24 will continue to apply for 
approval to do so by filing a letter in triplicate with 
their nearest WPB field office, giving a description of 
the equipment, including make, type, size and approxi- 
mate price. Approval for placing such unrated purchase 
orders will be given on Form GA-1977 by WPB if no 
suitable existing equipment is found to be available. 


Zinc and Zinc Products. According to an announce- 
ment by the War Production Board, restrictions on the 
use of zinc and zinc products have been modified by 
amending Conservation Order M-11-b. 

The major provisions of the amended order are: 1. 
Such items as washing machines and vacuum cleaners 
and sweepers have been removed from the prohibited 
list (List A) and the use is permitted when the produc- 
tion of these items is restored. 2. Other items on List 
A such as automotive trucks, tractors, trailers and Diesel 
engines, and gas-fired stoves and ranges now being 
manufactured in limited quantities may use zinc if the 
manufacturers desire and if there is no restriction in 
any other WPB order. 3. Restrictions on the use of 
zine or zinc products for protective coating or plating 
(other than paint), except for articles on List A, are 
removed. The order previously permitted use for 
protective coating of articles not on List A of not more 
than 60 per cent of the zinc and zinc products used by 
a person for this purpose during 1941. 4. The amended 
order includes a new List B, which enumerates articles 
for which zine and zinc products may be used. For 
articles not on either List A or List B, the quota has 
been increased from the previous 60 per cent of 1941 
use to 80 per cent for zinc products. 5. Relief from 
provisions of the amended Order M-11-b are limited 
to such action as may be authorized under Priorities 
Regulation No. 25, which provides for “spot” authoriza- 
tion where it does not interfere with war production. 


Termination Loans To Contractors. Robert H. 
Hinckley, Director of Contract Settlement, in his first” 
general regulation, has prescribed uniform procedures 
for Federal Reserve bank guarantee of termination loans ~ 
(T-Loans) made by commercial banks to contractors” 
whose war contracts are cancelled. T-loans enable any” 
war contractor to convert into cash at his local bank” 
approximately 90 per cent of the sound value of his war” 
assets frozen by contract termination. The lending bank, 
in turn, is protected on its loan by Federal Reserve 
bank guarantee. Subcontractors, as well as prime con- 
tractors, are eligible for T-loans. 

The procedures promulgated as Regulation No. 1 of 

(Continued on page 192) 
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TANK GUN STABILIZATION 
ELEC TRO-HYDRAULIC 


HOSE gyroscopic tank gun stabilizers that have 
acquired almost legendary status, in giving 
American heavy combat equipment decisive of- 

fensive advantage over enemy tanks, consists of two 
closely coordinated systems, electrical and hydraulic. 
As E. R. Hanna of Westinghouse Electric & Mfg. Co., 
who developed the system, stated in the course of a 
recent demonstration, “Until the Army adopted the 
stabilizer in 1941 it was accepted military form for half 
of a group of tanks to stop and fire, then advance while 
the other half stopped. Under this system only half of 
the guns could fire at one time. This was true of all 
tanks, whether they were the enemy’s or the Allies. It 
was necessary for the tanks to halt because they could 


not fire accurately while they were still in motion.” 


UAL gyroscopic control involves two 
power elements. Important components 
consist of (A) Spring (B) Variable voltage 
unit (C) Upper motor and fly wheel (D) 
Spacer (E) Bellows and (F) Lower motor 
and fly wheel. G—Essential electrical and 
hydraulic components of the gyro control. A 
more recent, alternate design, calls for but one 
gyroscope and driving motor. 
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37MM. GUN 


GUN TRUNNION 


CYLINDER ANO 
PISTON pane IH 


The engineering accomplishment consists in having 
a stabilizer powered by a gyroscope, small enough to be 
held in the hand, fixed to a tank gun to hold it in posi- 
tion on the target even though the tank itself be plunging 
over fox holes, shell holes or ditches or climbing hills. 

Here is the way the gyro-stabilizer works. A piston 
in a cylinder attached to the breech of the tank’s gun 
moves up and down to stabilize the movement of the 
gun. The piston is moved by oil under only 200 psi. 
pressure which is fed through two lines, one to the top 
and one to the bottom from a small gear pump. The 
amount of oil fed to either side of the piston is controlled 
by two magnetic valves. In turn, the voltage sent to the 
valves is varied through a special control and thus de- 
termines the flow of oil to the top and bottom portion 
of the cylinder. 

Primarily, regulation of this is effected through a 
gyroscope attached to the breech of the gun. At the 
slightest deviation from the established position the 
gyroscope produces a changed condition within the 
voltage control element to actuate the magnetic valves 
and hydraulic system as previously indicated. 

Rated at but a nominal 1/250 hp. the motor which 
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AND 
G— CYLINDER AND PIS ®— PUMP. HYDRAULIC TRAVERSE 
Stabilizer installation in tank turret 
showing location of principal parts. 


constitutes the gyro element includes a fly wheel 8% 
in. diam. The motor operates at 12,000 to 16,000 rpm. 
The rotor is dynamically balanced before assembly 
within the motor and the fly wheel is correspondingly 
balanced within the complete assembly. The successful 
operation of the unit depends upon the accuracy of the 
balance obtained in the gyro so that a great deal of care 
is taken in manufacture to assure smooth operation. The 
motor bearings are specially selected for proper clear- 
ances eccentricity and cleanliness. The fly wheel is 
ground all over to minimize the amount of material to 
be removed during the balancing operation. 

In order to prevent oscillations or hunting the gyro 
movement in its gimbal balances is controlled by a hy- 
draulic dampener consisting of a bellows assembly. 
Movement of the gyroscope causes the small bellows 
to deflect forcing oil through a needle valve into a larger 
bellows which acts as a reservoir. The amount of damp- 
ing is controlled by adjustment of a needle valve. 


VARIABLE VOLTAGE CONTROL 


RANSLATION of the impulse from the gyro- 

scope into variable voltages is accomplished 
through a rheostat whose resistance values are varied 
by shorting-out sections of the resistance by closing a 
series of contacts. These latter consist of silver buttons 
fastened to flexible phosphor bronze leaves. The con- 
tacts are separated by approximately 0.0004 in. by 
means of a molded plastic angle piece. 

The pressure difference for the pumps is controlled 
by a pair of seated by-pass valves regulated by the teeter 
bar armature of an electro-magnetic unit. The entire 
assembly, including the magnetic valve-control device 
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is oil-immersed. The double pump utilizes three spur 
gears running at constant speed. The discharge from 
each pump normally passes through one of the seated 
valves. If, however, a valve is partially closed by a 
differential pull of the magnet coil, the pressure in- 
creases, forcing oil into the cylinder supplied by that 
pump. Since the magnet valve is encased within the 
sump of the hydraulic system, the operation is free of 
friction. Furthermore, since a very small movement 
of the valves immediately provides any proportion of the 
constant flow from the pumps, the operation of the sys- 
tem is instantaneous for all practical purposes. 

The system develops torques equal to the combined 
disturbing torques from all coupling members. The 
cylinder, valves, and connecting pipes are designed to 
give relatively small coupling between tank and gun in 
order to minimize the additional disturbance from this 
source. The use of a high-pressure low-delivery hydrau- | 
lic system is highly advantageous in securing the low 
coupling. However, hydraulic servo motors involving? 
variable displacement pumps could not be used, for the’ 
wobble plates of such pumps would have to be shifted 
at excessively high frequencies. Nor could a hydraulic 
system using two-way slide valves be used because of 
the complications presented by friction and movements, 

The hydraulic pump is of the constant delivery type 
with outlet pressure controlled by regulating the area 
of the by-pass openings. The actuating mechanism con-_ 
sists of three small gears, one driven and two idler gears. 
The porting is arranged to obtain the effect of two 
complete pumps, one discharging to the top of the con- 
trolling piston and one to the bottom of it. All dimen- | 
sions and clearances are held to less than 0.0005 in. in 7 
order to obtain the high pressure necessary for opera- 
tion of the equipment. The magnet valve assembly 
which controls the pressure is mounted on top of the 
gear cover plate, the coil is assembled integrally. 

In the construction of the main hydraulic cylinders 
medium carbon steel is used. The bores are drilled 
and reamed on a turret lathe and then finished to size 
by a honing machine. The piston pin bushing is self- 
lubricating bronze. In the fabrication of the piston 
and rod which constitute a single piece a heat treat- 
ment precedes the finished grinding. Here again crit- - 
ical dimensions are closely held. In this instance to 
0.0005 in. The piston rod end on the large cylinder 
has a self-aligning, self-lubricating bronze bushing. 

In order to aim the gun while it is being stabilized the 


ONG held as one of the war’s pri- 
mary secrets the stabilizing system 
which enables American tanks to fire ac- 
curately while racing across rough bat- 
tlefields may now be described in its 
electrical and hydraulic details. Impli- 
cations for postwar adaptation of the 
plan to the stabilizing of units of public 
transport and motor cars and trucks are 
unusually strong. 
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Why Plastic Plans 





Start with Polystyrene 


Its outstanding properties ... its huge production and consequent availability in the 


future ... its low price ... all these factors point to Styron (Dow Polystyrene). 





To say that plastic plans start with Styron (Dow 
Polystyrene) is to make a big statement. But analysis 
of the plastics field shows it to be backed up by 
many factors—factors of far-reaching significance. 


The things that Styron is capable of doing—its wide 
field of application—plus the production capacity 
and resultant economic advantages create a distinct 
niche for Styron in the plastics field. 


Let's look at availability, for example. To meet huge 
war needs, Styron manufacturing facilities were 
expanded tremendously and production zoomed up- 
ward. These extensive facilities—the greatest of any 
plastic material—mean that the future price tag on 
Styron will be right—perhaps even revolution 


(DOW POLYSTYRENE) 







As to the material itself, the properties of Styron are 
already well known. Its many uses have been 
proved again and again... for electrical applica- 
tions where outstanding insulating properties are 
required ... in the field of science where immunity 
to acids and alkalies is important ... for precision 
moldings that must retain their shape and detail .. . 
for jewelry and decoration where brilliant color and 
clear transparency are demanded. 


You will want to know more about Styron—it is the 
plastic to keep your eye on. We'll be glad to send 
further details, 


THE DOW CHEMICAL COMPANY «+ MIDLAND, MICHIGAN 


New York + Boston + Philadelphia » Washington +» Cleveland + Detroit » Chicago 
St, Louis * Houston » San Francisco + Los Angeles » Seattle 
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gyroscope control is rotated relative to the gun axis. 
In order to accomplish this the gyroscope control is 
mounted on a gear box which is rigidly attached to the 
gun breach. A typical gear mechanism may provide the 
gyroscopic control with a shaft linkage where a small 
worm wheel is carried in a pivoted bracket with a spring 
to keep the back lash at zero by forcing the gears to- 
gether. This worm is driven by the gunner’s elevation 
control and wheel through a flexible shaft. 


WHEN GUNS ARE IN ACTION 


OT ALL disturbances to the alignment of the gun 
arise from changes in position of the tank in 
Which it is mounted. The recoil of the gun barrel after 
firing results in large gravity unbalances. To prevent 
the violent disturbance which this would cause an 
auxiliary control is provided which consists of a small- 
travel switch closing when the gun recoils and furnishing 
electrical energy to an auxiliary magnet coil of the valve 
in a manner to supply supporting pressure for breech 
heaviness subsequent to firing. Here the adjustment 
need not be precise because the gyroscope compensates 
for any remaining differences. 

In the development of the stabilizer it was found that 
the principal disturbances average 1% cycles per sec., 
corresponding to the pitching frequency of the tank on 
its springs while angular velocities are about 30 degrees 


ONTROL box (A) contains two rheo- 

stats, three circuit breakers, two toggle 
switches, a multi-prong receptacle and a pilot 
light. One rheostat adjusts the voltage through 
the recoil element in the oil pump. The other 
adjusts the voltage of the control circuit. The 
circuit breakers protect the electrical systems 
from current overloads. One is in the 37 mm. 
gun ring circuit; one in the .30 calibre ma- 
chine gun firing circuit and the other relates 
to turret lighting. B—How the control box 
is installed. 





per sec. and accelerations about 300 degrees per sec.* 
Performance of the stabilizer exceeds Army specifica-] 
tions by a considerable amount in that disturbances of 
+24 degrees at 1% cycles per sec. result in less than 
+lg degree gun error instead of the specified permis- 
sible =¥% degree. 

As indicated in accompanying illustrative material 
the controls are unusually compact in relation to the 
job that is done and the influences encountered. 

An improvement over the original two gyroscope 
control system brings reliance upon a single gyro which’ 
controls the variable voltage unit through its response 
to angular velocity and through its slight gravity re- 
sponse. The latter is effected by an offside unbalanced 
weight which causes a slight deflection of the contact 
elements in the proper sequence whenever the gyro is 
tilted from vertical so that a gradual return to vertical © 
occurs. The single gyro control is only slightly influ- 
enced by an acceleration or sharp turning of the tank 
and offers a gradual and approximate return to the 
aimed position. The driving motor is a 12 volt dc. for’ 
light tanks and a 24 volt dc. unit for medium tanks, 
Operation is between 12,500 and 16,000 rpm. In this 
instance the gyro has only 1 degree of freedom about a 
vertical axis and presses against a spring centering 
through an angle which is proportional to the angular 
velocity of the gun about its trunnions. Since the 
single gyro control does not have an absolute vertical 
reference the gun may not always return to its exact 
starting point when it is disturbed. This apparent lack 
of accuracy is however relatively unimportant because 
the gunner is required to take aim continuously in any 
event by handwheel rotation of the gyro unit. 











AS TO LATER ON 2 


HOSE same principles which enable American 
tanks to fire on the run with so much effectiveness 
promise to provide a new measure of comfort in high 


(Continued on p. 214) 
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TAKE A LOOK at the center corners 
of the Phillips Recess above — and 
get a picture of some real screw 
engineering! 

THESE CORNERS aren’t square! 
They’re rounded into a series of 
16 flat planes. It’s these flat planes 
that hold drivers in the Phillips 
Recess so well. 


THEN NOTICE how the 4 wings and 
the 16 flat planes are angled. It’s 
the scientifically determined de- 
gree of these angles that elimi- 
nates fumbling starts... makes it 
possible to use full turning power 
... makes it hard to burr Phillips 
Head Screws, and reduces wear 
on Phillips Bits and Drivers. 


PHILLIPS 


MACHINE SCREWS - 


SELF-TAPPING 


FOR ANOTHER INSTANCE of Phillips 
engineering ingenuity, note the 
depth of the Phillips Recess. It’s 
not too deep . . . not too shallow. 
It’s just the right depth to give 
Phillips Recessed Head Screws 
the strength to stand up under 
the heaviest driving pressures. 
Just the right depth to give maxi- 
mum turning power with a mini- 
mum of effort .. . to keep drivers 
in proper alignment with screws! 


cost Less! Switch to screws with 
the scientifically engineered Phil- 
lips Recess — they cost less be- 
cause they help you produce 
more! Available in any head 
style, type, or size. 


od SUREWO 


SCREWS STOVE BOLTS 


» <Ameriean Screw Co., Providence, R. 1. 
. Altantic Screw Works, Hartford, Conn. 
~ The Bristol Co.. Waterbury, Conn, - 


Central Screw Co., Chicago, Hl. 


Chandler Products Corp., Cleveland, Onis 
Continental Screw Ce., New Bedford, Mass. é 
The Corbin Screw Corp., New Britain, Conn. 
General Screw Mtg. Go,, Chicago, 11. 


TO MAKE WARTIME 
QUOTAS AND 
PEACETIME PROFITS 
Faster Starting: Driver point 


automatically centers in the 
Phillips Recess . . . fits snugly. 
Fumbling, wobbly | slant 


-ADENTIFY IT! 
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RESISTANCE-CAPACITY 


ESIGNED primarily for test- 

ing and measurement work on 
geophysical equipment; simulation 
of low frequency mechanical vibra- 
tions for research and _ investiga- 
tional studies and certain applica- 
tions in low frequency timing, this 
resistance-capacity tuned oscillator 
generates signals from 70,000 down 
to 2 cps., over five ranges; 7-70; 
70-700 ; 700-7,000 and 7,000-70,000 
cps. The instrument combines the 
stability of the coil-condenser type 
oscillator with the flexible operation 
of the beat-frequency type. 

The unit consists of an oscillator 
section, an output amplifier, and a 
power supply. The oscillator is a 
two stage stabihzed amplifier with 
regeneration supplied through a fre- 
quency-selective positive feedback 


126 


ve 


“tt hhh 


sé 





B 
HIS oscillator (A) covers a 
70,000 to 2 cps. range. 


Whether viewed from above (B) or 
below (C), the essential simplicity 
and ample space factors are evident. 


net-work. Basically, this network 
consists of a resistor and capacitor 
in series, and an equal resistor and 
capacitor in parallel, across the in- 
put to the first tube; it has a reso- 
nant frequency inversely propor- 
tional to the product of resistance 
and capacity. 

The tuning capacitor is a 4-gang 
variable unit in two sections. Each 
section consists of 2 gangs in par- 
allel and has a maximum value of 
1050 mmfd. Since this unit alone 





TUNED OSCILLATOR 


C 
is capable of a capacity change of 
over 10 to 1, with the aid of four 
pairs of fixed resistors arranged on 
a selector switch in four decades, 
it is made to cover the frequency 
ranges from 7-70,000 cps. A single 
fixed resistor is mounted on the 
selector switch to cover the range 
from 2-50 cps. 

Negative feedback is used in the 
oscillator section to stabilize the 
operation of the circuit by limiting 
its gain. Feedback is also used here 
to reduce the deviation in phase 
shift with changes in plate voltage. 

A special balancing circuit is used, 
which automatically selects the 
proper operating point, and at the 
same time keeps the distortion to @ 
minimum, so that no manual ad- 

(Continued on p. 134) 


ELECTRICAL MANUFACTURING 








Send for Bulletins 149 ME and 163 ME 


The mercury vapor lamp in your printer is not designed to withstand 

the dips and surges of today’s heavily loaded power lines. To neglect this fact may 

mean a burned-out tube. Subsequent replacement entails costly delays in production and a 

; large expenditure for each new lamp. This can be prevented by employing a SECO automatic voltage regulator 
to regulate the voltage applied to these lamps. 





In the illustration, long lamp life is assured by SECO regulator type 4209. A constant input voltage of 230 
volts to the printing machine is maintained irrespective of line variations up to plus or minus 17.5%. Other 
features of this 9 KVA model are — no internal mechanical adjustments — quick response — high efficiency. 


so 
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For low cost insurance against tube failure in your machine, install a SECO regulator. 


SUPERIOR ELECTRIC COMPANY, 269 LAUREL ST., BRISTOL, CONNECTICUT 


SUPERIOR Electric Company 
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You May Agree, Os Differ 


WHIPPLE JACOBS, President, Belden Mig. Co.— 

‘America’s vast productive capacity, if left free from 
Government controls, 
will provide an antidote 
to threats of postwar in- 
flation and unemploy- 
ment. Once our indus- 
trial plants begin to turn 
out peacetime goods, they 
can produce at a rate so 
high as to soon sop up 
the existing excess pur- 
chasing power. Continu- 
ation of unlimited war 
production in all cate- 
gories right up to the 
end of the war is fraught 
with danger to the na- 
tion’s economy.” 





ROY BLOUGH, Treasury tax research director, Na- 
tional Tax Association— 

“Without getting into detailed estimates, it is clear 
that postwar needs will call for Federal tax collections 
three or more times as large as those of the immediate 
prewar period. One reason for a high postwar tax 
structure is the expectation that stimulation of economic 
activity by the Federal Government rather than restraint 
of inflationary forces will be needed. 

“There ate various arguments as how to apply taxes 
to maintain the greatest employment. One group be- 
lieves that corporation tax reductions will help create 
employment while another will say that reduced tax 
burden on the individual will stimulate purchasing 
power and thus lead to increased industrial production 
and employment. Both views are plausible. 

“Taxes, however, must fall somewhere and there is 
no easy way out of this real dilemma. It is becoming 
clear that the postwar tax problem is even more difficult 
than the wartime tax problem. The difficulties will be 
greatly magnified by the combination of high revenue 
requirements, clouded business prospects, and the 
heavier impact of taxes upon the national economy.” 


G. T. STEVENS, Vice President, Eureka Vacuum 
Cleaner Co.— 

“The vacuum cleaner industry will be ready to pro- 
vide jobs for many men and women now in the armed 
forces ‘and war work, when the war is won. I forecast 
production of 8,000,000 units in the first four postwar 
years on the basis of a market study made by the com- 
pany. Our organization anticipates an increase of 25 
per cent or more in the production of vacuum cleaners 
in the first full production postwar year as compared 
with the last prewar year. The second full production 
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Selected comments by in- 

dustry men or other well- 

known citizens and some 
government authorities. 


year should show an increase of 100 per cent over 1941, 

“While our manufacturing facilities will continue to 
be completely engaged in making essential war ma- 
terials so long as they are needed, we believe it is in the 
interest of the public, our dealers and employees to pre- 
pare now for rapid plant reconversion and resumption 
of merchandising. Planning now will make more jobs | 
faster after the war for men and women now in the 
armed forces and war work.” 


ROBERT C. GOODWIN, Director, War Manpower 
Commission— 
“War production has first claim on the nation’s man- 
power. At the same time there should be sufficient ad- 
vance planning for resumption of civilian production 
to minimize severity of reconversion shock. Such 
planning can proceed at the present time through assign- 
ment of an insignificant number of individuals to carry- 

ing out this work.” 

“Steps should be taken immediately to permit the 
assignment of this limited number of workers to plan- 
ning civilian production of items, models and types that 
can be most quickly produced as soon as manpower fa- 
cilities and materials are available. No _ limitation 
should be placed upon conduct of such planning because 
of area classification.” 


H. O. K. MEISTER, President, Anti-Friction Bearing 
Manufacturers Association— 

“Of all industries immersed in the war effort, per- 
haps none will require less transition for the postwar 
era than America’s bearing industry. Not only will 
this be true mechanically but it also will be true regard- 
ing the peacetime products of the industry—ball and 
roller bearings. , 

“After the war, bearing companies will continue to 
manufacture the same products they now are making 
for the war effort, a war output that in many instances 
represents 95 per cent of their total production today. 
Few industries will be in such a favorable position. For 
most of them the transition will mean the scrapping 
or adaptation of costly machinery to turn out postwar 
products. To the bearing industry, concerned with 
manufacturing ball and roller bearings in wartime and 
peacetime, the machinery changes will be negligible. 

“Almost immediately the industry will be in a posi- 
tion to supply the aviation, automobile, air conditioning, 
electrical, construction and machinery industries—to 
mention only a few peacetime customers—with the 
bearings that have been going into guns, warplanes, 
tanks, fire-control mechanisms, searchlights, instru- 
ments and all the other equipment men fight with. 

“Another important factor in the postwar picture is 
that the end of the war probably will find the manufac- 
ture of bearings on continental Europe and in Asia a 
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wherever a tube is useg 


* 


AUTOMATIC DOOR CONTROL 
¥ Doors that operate automatically save man-hours 
* where plant traffic is heavy, cut heating costs, re- 

duce breakage in restaurants, ore a convenience to 

package laden shoppers. The electronic principle 
involved has hundreds of commercial and indus- 
trie? applications. ; \ 


THERE’S A JOB FOR 


Relays sy GUARDIAN 


% The "Magic Door” made by The Stanley Works of New Britain, Conn., uses a General 
Electric control unit which operates automatically at the approach of a pedestrian or 
vehicle. In this unit a beam of light focused on the cathode of a phototube causes a 
tiny current to flow. Enlarged through an amplifier tube this current operates a sensi- 
tive telephone type of relay such as the Guardian Series 405. Another phototube with 
an auxiliary relay, Guardian Series R-100, is employed to hold the doors open for 
anyone standing within the doorway. 

The telephone type of relay is extremely sensitive and able to operate on the small 
current supplied through the electronic circuit. The auxiliary relay, Series R-100, is 
required to handle a greater current. It is a small, efficient relay having a contact 
capacity up to 1 KW at frequencies up to and including 28 megacycles. Contact com- 
binations range up to double pole, double throw. Standard coils operate on 110 volts, 
60 cycles, and draw approximately 7 V.A. Coils for other voltages are available. 
For further information write for Bulletin R-6. 

Consult Guardian whenever a tube is used—however—Relays by Guardian are NOT 
limited to tube applications but are used wherever automatic control is desired for 
making, breaking, or changing the characteristics of electrical circuits. 


GUARDIAN 


1627-L W. WALNUT STREET 


A COMPLETE LIME OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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PHOTO-ELECTRIC DOOR CONTROL 


Above unit manufactured by 
General Electric Co., is a part of 
STANLEY “MAGIC DOOR” 
CONTROLS. 





Series R-100 H. F. Relay 


\@/ ELECTRIC 


CHICAGO 12, ILLINOIS 
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shambles. The Allied bombings of such bearing-manu- 
facturing centers as Schweinfurt are still fresh in our 
minds. Undoubtedly there will be other such bombings 
before the last shot is fired. And American-made bear- 
ings may have to step in during the great factory recon- 
struction period in the bombed countries.” 


ERNEST R. BREECH, President, Bendix Aviation 
Corp. (in a recent address )— 

“Our decision to enter the home radio field is in line 
with the company’s policy to manufacture certain con- 
sumer products which will represent real contributions 
to the American public in point of engineering advance- 
ment and at prices made possible by low-cost produc- 
tion methods. 

“The home radio program will mark Bendix Avia- 
tion Corporation’s first entry into the consumer manu- 
facturing field, in addition to its variety of scientific 
equipment for aircraft, automotive, marine and various 
other industries. 

“We believe that by entering the home radio field, 
when the military situation permits, we will be not only 
making engineering and production contributions to 
this field, but also will be contributing substantially to 
postwar employment, both for returning veterans and 
our present employees.” 


M. E. COYLE, Vice President, General Motors 
Corp. (before the Kansas City Chamber of Com- 
merce )— 

“Labor rates paid by industry must be passed on to 
the consumer and it is my impression that people are 
not going to be too happy over the new car prices that 
must apply when production is resumed. Industry has 
no objection to high labor rates except that they result 
in increasing the selling price of products, thereby re- 
stricting sales. The restoration of profit incentive is 
the only means by which to stimulate growth and ex- 
pansion of industry.” 


CARLE C. CONWAY, President and Chairman of 
the Board, Continental Can Co. Inc.— 

“Continental’s reconversion problems are very minor, 
and there is little likelihood that the company will have 
to reduce its present scale of operations or have diffi- 
culty maintaining its present volume of business, provid- 
ing, of course, that government restrictions on the raw 
materials that we need are promptly lifted with the 
termination of hostilities.” 


PAT McCARRAN, U. S. Senator from Nevada— 
“There is not a single question before the people 
today in itself of sufficient importance to justify any 
delay by the governments of the states and the govern- 
ments“of the cities in setting themselves to the task of 
preparing the necessary plans and effecting the neces- 
sary organization so that the peace we shall build will be 
a peace, economically and politically, achieved with the 
full participation of the people. 
“Throughout the world democratic government has 
been weakened by a historic process which the demo- 
cratic peoples have often, only too often, failed to grasp. 
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As the problems of government under the impact of 
social, industrial and technological developments became 
more complex, instead of decentralizing, so that the 
people would through direct participation, keep abreast 
of the developments, the method that was adopted was 
one of centralization. This method more and more has 
tended to remove the problems of government from the 
people, and the people from all the essential conditions 
necessary to allow them the opportunity of intelligem 
choice. On the one hand, the people have been left 
with little more than their anxieties, adrift in a world of 
contradictory and uncertain trends and tides.” 


T. F. JOYCE, Radio Corp. of America— 

“In approximately five years after the resumption 7 
of commercial television, transmitters serving 157 key 
cities should be making | 
television service avail- 
able to a primary market 
consisting of 72 million 
persons, 17 million wired 
homes, or 61.5 per cent 
of the U. S. purchasing 
power. An additional 10 
million people should 
have television program 
service available to them 
by secondary television 
network developments. 
\“hen television service 
is available to this area, 
receiver sales should be at the rate of approximately 
2,500,000 units per year at an average retail price, based 
on 1940 costs, of about $200.” 





~ 


WALTER C. EVANS, Vice President, Westinghouse 
Electric & Mfg. Co.— 

“After a careful survey of all Westinghouse facilities, 
we have determined that the Sunbury plant will offer the 
most efficient location for our company’s return. to the 
manufacture of home radio receivers. The company 
has not built home receivers since 1928.” 


BENJAMIN ABRAMS, President, Emerson Radio 
& Phonograph Corp.— 

“It seems to me that if each of America’s many indus- 
tries will cooperate in some such manner with govern- 
mental agencies, the overall job problem of millions of 
demobilized men will be greatly simplified. This is a 
distinct responsibility of private enterprise; it should 
not be shifted entirely on the shoulders of government. 

“In view of the vast production requirements of 
America and the wartorn countries, and our proven ca- 
pacities for meeting them, it is difficult to comprehend 
the projection of share the work programs or any other 
device which contemplates only partial employment of 
the millions of men now at war and those men and 
women now on the job. In some instances, reconversion 
will undoubtedly cause temporary ruptures of employ- 
ment, but certainly, faced with such unprecedented de- 
mand for all types of raw and fabricated materials, 
industry has every incentive for rapid transition” to 
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Rockwell 2121 
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peacetime production, and for looking forward to re- 
hiring every worker available in the shortest time 
that is possible. 

“Many of our so-called realistic economists scoffed 
at the early war demands of our government, but the 
fact is that we did accomplish what those experts con- 
sidered impossible, and there is no tenable reason except 
defeatism why we cannot do even better in the recon- 
struction period.” 


PAUL CHAMBERLAIN, General Electric Co.— 

“We believe the industry will produce 5 million fre- 
quency modulation receivers in the first full year of 
unrestricted postwar production and in the following 
four or five years this total will grow to about 20 mil- 
lion. It should be possible to produce receivers with 
excellent performance to retail at $60.” 


H. D. CONKLIN, Manager, Range and Water 
Heater Sales Division, Edison General Electric Ap- 
pliance Co.— 

“A design that is conventional to many designers 
is very often revolutionary to homemakers. The new 
electric ranges, while representing the results of many 
years of refinements and advances, will not differ greatly 

‘from those sold in 1941 
when war production re- 
placed range manufac- 
ture. The electric range 
industry sold more than 
a million units in the two 
years preceding the war, 
which represented a user 
increase of 50 per cent 
over all previous electric 
range sales made over a 
thirty-year period. In 
1941, the last year for 
which we have complete 
figures, more than 760,- 
000 electric ranges: were 
sold. The electric range 
will take up in postwar where it left off, with models 
which will bring new ease, comfort and beauty to 
homes; they will become standard equipment in new 
homes and remodeled homes as part of the all-electric 
kitchen, and sales shall continue at a rate during the 
next ten years which will make electric cooking as uni- 
versal as electric lighting is today.” 





T. J. NEWCOMB, Sales Manager, Appliance Div., 
Westinghouse Electric & Mfg. Co.— 

“Many electric appliances are still in their infancy 
on the basis of public use. Electric ranges have a na- 
tional saturation of 13 per cent of wired homes. Yet, 
their growing consumer acceptance is definitely estab- 
lished by the fact that in 1933 their chief competitor— 
the gas range—sold at a ratio of about 15 gas to one 
electric. In 1941—eight short years later—the ratio 
was reduced about three to one. 

“The electric water heater, with a national saturation 
of only about four per cent of wired homes, has growing 
consumer acceptance and with the rapid development 
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of automatic cycle laundry equipment its acceptance will 
increase. Other electric appliances for the postwar mar- 
ket will include the clothes dryer, home freezers, ironers 
and small appliances such as toasters, heaters, coffee 
makers, grills, heating pads and others.” 


HOWARD E. BLOOD, President, Norge Div., Borg- 
Warner Corp. (following a week-long postwar plan- 
ning conference )— 

“Total postwar employment in all plants of the Norge 
division of Borg-Warner Corp. will exceed that of the 
best peacetime year by 50 per cent on the basis of pres- 
ent plans which call for the expenditure of very sub- 
stantial sums for expansion of production facilities. The 
company has mapped out a program which will cut to 
a very minimum potential unemployment in the recon- 
version period and accelerate new employment. The ex- 
pansion plans were made in anticipation of keen com- 
petition in the household appliance field despite expected 
strong demand. 

“However, they were also made in confidence that 
the spirit of high individual productivity which has been 
responsible for traditional high living standards of the 
United States, will be restored. Norge is prepared to 
go into limited production of consumer goods even be- 
fore conclusion of its present war contracts provided the 
appropriate government agencies cooperate in making 
labor and materials available as war needs decline. 

“This program would permit us to increase consumer 
goods output in somewhat the same ratio as war pro- 
duction is curtailed and would, at the same time, mini- 
mize the employment gap incident to reconversion, speed 
the increase in new employment and be of inestimable aid 
in placing returning veterans in permanent jobs best 
suited to them.” 


A. A. KUCHER, Director of Research and Chairman 
of the Long Range Planning Committee, Bendix Avia- 
tion Corp.— 

‘As an incentive to stimulate use of research risk dol- 
lars in new and vitally necessary peacetime product 
development a three-year tax-free incentive period 
should be granted to the developer or owner of a new 
product resulting from research or engineering effort 
and expenditure. I believe that if such a tax scheme 
could be worked out, the tax revenues accruing from 
resultant industrial expansion would far exceed the 
temporary loss of revenue. 

“Tt seems to me, as an engineer, that a tremendous 
stimulus and assurance for the successful expansion of 
new enterprise could be given if a premium rather than 
a penalty were attached to the creation of new things— 
particularly for individuals. It is obvious that creation 
of new devices and new business is vastly different from 
resumption of production of prewar devices. 

“The reconversion to the manufacture of automobiles, 
refrigerators and other established products cannot be 
used as a measure for the whole. Millions of addi- 
tional people must be engaged in completely new lines 
of effort, in order to make use of all the space, machin- 
ery and manpower that are available. Accelerated tempo 
of industrial activity for war needs was achieved prin- 
cipally by provision of unrestricted facility and equip- 
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CHARACTERISTICS OF SC-601 


Composition 


Thiokol and gtanulated cork 


Physical Properties 


Compressibility 


Resilience 
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Low volume increase in oils and most solvents 


Imperviousness to common liquids and gases 


The cork content of SC-601 substan- 
tially reduces the tendencies of the syn- 
thetic to side-flow and to stick to metal 


Typical Uses 


Valve seats for gasoline dispensing equipment 
and for paint and lacquer sprayers; gaskets 
for containers and other units handling such 
liquids 
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ment for technical research, development and production. 

“Bendix Aviation Corp., with nearly a billion-dollar 
gross sales in 1943, spent nearly 15 million dollars for 
research engineering and development, as compared with 
$50,000,000 gross sales and a $4,000,000-research ex- 
penditure in 1938. The point to be derived is that the 
amount expended for research and development is bound 
to have a direct relationship to the magnitude of future 
productivity and employment. For technical develop- 
ment is the key to America’s greatness. 

“Any major improvements in the form of new and 
useful products for better living require at least from 
three to five years from the primary development stage 
through proving tests and into production and sale. It 
is a common error of thinking that most of the things 
we live with were conceived, developed and made avail- 
able quickly in great quantities. A long time elapsed 
between their conception and their popular use. This 
factor is the principal reason why money spent to de- 
velop new products must be termed risk dollars.” 


W. G. MARSHALL, Vice President in Charge of In 
dustrial Relations, Westinghouse Electric & Mfg. Co. 

“Through experience employing physically handi- 
capped persons during the war years, and plant-wide 
surveys in its 25 plants and 35 manufacturing and 
repair units, the Westinghouse Electric & Mfg. Co. has 
learned that in some departments as many as 83 per 
cent of the jobs can be performed by disabled veterans 
with limited handicaps. The transition period from 
war to peace will no doubt present extensive industrial 
relations problems. 

“These problems are vastly greater than the prob- 
lems involved in the transition from peace to war, for 
we have at once the demobilization of tremendously 
large armed forces and also the demobilization of a large 








army of production. We accept the responsibility to do 
everything possible to help our former employees, who 
come back to us from the armed services as medically- 
discharged veterans, This 
aid, to us, means helping 
these men in an unobtru- 
sive but friendly and ob- 
jective way to readjust 
their lives to the more 
normal ways of civilian 
life. Too, we feel that 
everyone of these men 
wants to make good on 
his own ability. They do 
not seek charity, but they 
want a constructive pro- 
gram in which any man 
would be a proud and 
willing participation. 
“Therefore, we have 
coordinated the activities of our employment and medical 
departments and training facilities to assure a reemploy- 
ment procedure that is personalized, tactful and consid- 
erate. To help these men speed their readjustment to 
civilian life, our plant doctors and industrial relations 
men, many of them veterans of the first World War, are 
ready to consult and actively aid the new veterans.” 


E. T. KELLER, President, Chrysler Corp. (at the 1944 
annual meeting of stockholders )— 

“You run into big figures when you deal with big 
scale manufacture. The digits string out far behind the 
dollar signs. Sometimes people confuse these big figures 
with unusual profits—especially in wartime. And people 
object to anyone making unusual profits during war. We 
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justment of the operating point is 
necessary in this connection. 

This unit has a two-stage resist- 
ance coupled output amplifier. In 
this section, negative feedback is ap- 
plied through a coupling capacitor. 
The latter is of a sufficiently high 
value to obtain adequate feedback 
voltage, further reducing distortion 
and providing a wide frequency re- 
sponse. The amplifier is designed 
to deliver 100 mw. into a 1000 ohm 
resistance load over the major por- 
tion of the frequency range. The 
internal impedance of this amplifier 
is approximately 50 ohm at 400 cps., 
and therefore the output is not 
critical with load. Load resistance 
less than 1000 ohm will tend to in- 
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crease distortion at full output, but 
will not otherwise affect the opera- 
tion of the product. 

Low distortion makes this instru- 
ment particularly valuable for meas- 
urements on audio amplifiers, broad- 
cast transmitters, and other similar 
equipment. Since the output is 
constant within 1 db. over the range 
from 20 cps. to 70,000 cps., it pro- 
vides an excellent source of voltage 
for accurate bridge measurements, 
and can be used to drive signal gen- 
erators and other equipment re- 
quiring considerable power. The 
wide frequency range _(2-70,000 
cps.) makes it suitable for work 
which ranges into the super-sonic 
field and its specialized problems. 

Line variations of as much as 20 


per cent will change the frequency 
less than plus-minus 0.2 per cent 
at 1 ke. Frequency drift is neg- 
ligible, therefore no zero adjust- 
ment is necessary. Total harmonic 
distortion is in the order of 1 per 
cent, rising to approximately 5 per 
cent at the lowest frequencies. 

The main dial is calibrated on a 
logarithmic scale, and reads directly 
in cycles per second for the two 
lowest frequency ranges. The three 
higher ranges are obtained by using 
the range selector switch, which 
multiplies the 7-70 scale by 10, 100 
or 1000. A planetary dial drive 
with a 5:1 reduction makes possible 
extremely accurate frequency selec- 
tion. This product is manufactured 
by Hewlett-Packard Co. 
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PLAN YOUR FASTENINGS NOW 
For that Product in the eset Stage 


Plan now for fast assembly of your product before it 
leaves the design stage. Your preparation for postwar 
production should include an early and exacting choice 
of fastenings — standard or special —to eliminate un- 
necessary assembly problems later. Remember, your 
precise selection may be “the making” of your assem- 
bled product—for no product can be better than its 
fastenings. 
» Now is the time to let Scovill’s broad experience in 






” Cold-forging "proof 424 
é + symore each month 


ai 


fastenings and skill in special design serve you. We will 
help you determine the best modern fastenings to use — 
one of our featured standard fastenings, or a part spe- 
cially designed to fill your specific need. 

A substantial saving was effected by cold-forging the 
unusual part shown above. You likewise may profit 
through Scovill ingenuity in cold-forging ... saving 
money — materials — motions. Call our nearest Fastenings 
Expert now for assistance in planning your fastenings. 


3 Standard Fastenings for Production Efficiency 


1 Phillips Recessed Head Screws — 9 Self-Tapping Machine Screws -— 
Eliminate separate tapping oper- 


The modern, effective, time-sav- 
ing fastening de- 


Washer-Screw Assemblies — 
When use of lock washers is 


ations for fasten- indicated, the 


vice proven in 
tens of thousands 
of assembly lines. 
Other standard 
head styles are 


ings to castings, 
heavy gauge 
sheet metal, and 
plastics. Also 
with Phillips 


time-saving of 
pre-assemblies 
is obvious. Also 
available in 
standard slotted 


available. 


Recessed Head. head styles. 


SCOVLILL _MANUFACTURING COMPANY 


WATERVILLE 


WATERVILLE 48, CONN. 


SCREW 
PRODUCTS 





DIVISION 


TEL. WaterRBURY 3-315!1 


NEW YORK, Chrysier Building . DETROIT. 714 Fisher Building - CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE. Syracuse - Kemner Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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Yew Materials, Equipment 


Electrical and Mechanical Parts, Finishes 


GEARED HEAD SPEED REDUCERS 


Compact, sturdy and streamlined units. Hardened steel 
helical pinions and gears supported on ball bearings are 
all designed to take a liberal overload and are enclosed 





in an oilproof housing. The reducers range in size 
from % to 10 hp. ratios, on the single type approximate 
5:1 and on the double type, 20:1. An unusually large 
number of speeds are available using 1200 and 1800 
rpm. motors. Cullman Wheel Co., 1344 Altgeld St., 
Chicago 14, IIl. 


RESIN COATED FIBERGLAS 


Manufactured by impregnating a continuous fibre, soda- 
free fiberglas cloth with a special high temperature 
silicone resin. Outstanding property is its resistance to 
high sustained heat. After 400 hr. exposure, samples 
aged at 200 deg. C were still very flexible, while sam- 
ples aged at 150 deg. C showed little change after 2000 
hr. exposure. Other features include good dielectric 
strength, low power factor, high mechanical strength and 
low temperature flexibility. The material is slightly 
soluble in oil and mineral solvents and has fair resistance 
to acids. Recommended specifications are for elec- 
tronic equipment; sheet insulation for high heat uses; 
insulation for motors, air cooled transformers and gen- 
erators and insulation for relays, rheostats and resistors 
operating at elevated temperatures. New Jersey Wood 
FinishingeCo., Inc., Woodbridge, N. J. 


ALKALI CLEANER 


For brass, bronze, copper, gold, German silver and 
nickel parts going into the manufacture of radio and 
radar equipment. A cleaner which removes all trace 
of oil from the smallest openings of these parts which 
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are mostly silver plated or gold plated. Atmospheric 
oxides are also removed so as to. eliminate cyanide or 
acid bath. Produced in two formulae, one 1922-T for 
use in soak tanks without electrolytic current and the 
other, 1922 for use in power washing machines, tum- 
bler barrels, agitated tanks, etc., both are free flowing 
compounds in powder form and are readily soluble in 
tepid water. Developed to clean efficiently with the 
greatest possible speed, giving off no harmful vapors and 
containing no organic chemicals that will boil off over 
any period of time. Atmospheric oxides are removed 
as fast as the oil film, that is, the chemical action on the 
metal takes place the instant the oil film is broken. 
Therefore there is no extra time required for this opera- 
tion. This cleaner is formulated to rinse freely in cold 
as well as in hot water. A cold water rinse is much 
more efficient as it can be kept fresh by having a con- 
stant stream of water running into the tank, but this is 
very seldom possible where hot water is used as there 
is generally a limit on the hot water supply. Nielco 
Laboratories, 19720 Florence Rd., Detroit 19, Mich. 


LIGHT-WEIGHT AIRCRAFT MAGNETO 


Made essentially to fulfill new requirements of pres- 
ent day aircraft engines which are called upon to op- 
erate at higher pressures and much higher altitudes. 
Without the use of any light metals other than alumi- 
num, weight of this instrument is limited to approxi- 
mately 9 lb. without 
sacrificing any of the 
electrical output, me- 
chanical strength or 
efficiency. Of the 
rotating magnet type, 
the unit carries the 
more efficient two- 
pole rotor suitably 
geared for operation 
on nine-cylinder ra- 
dial engines. There- 
fore, it has the best 
possible sparking 
characteristics at low 
cranking speeds plus ” 
good performance at , . Lae 
high speeds. A fine degree of timing accuracy is ob- 
tained by the usual shifting of the magneto; elongated 
slots are provided for this purpose in the flange. While 
usually the secondary or breakdown voltage necessary 
to jump a spark plug is seldom less than 2,000 volt and 
while it rarely exceeds 8,000 volt under most operating 
conditions, this device is capable of producing twice this 
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1: sentence was written about a news- 
worthy feature of Connecticut Telephone and Electric 


operations nearly forty years ago. It has been im- 


portant ever since. 


This Division's facilities for complete fabrication of 
electrical parts and devices within its own plants are 
unusual. Because of them, the production of vital com- 
munications equipment, aircraft ignition devices and 
other urgently needed war material is being speeded. 
It permits important manufacturing economies. It 
gives us better control of the equipment we make. 


These things are important in war and peace alike. 


CONNECTICUT TELEPHONE 
& ELECTRIC DIVISION 


GREAT AMERICAN INDUSTRIES, INC. 
MERIDEN, CONNECTICUT 


TELEPHONIC SYSTEMS @ SIGNALLING EQUIPMENT @ ELECTRONIC 
DEVICES @ ELECTRICAL EQUIPMENT @ HOSPITAL AND SCHOOL COM- 
MUNICATIONS AND SIGNALLING SYSTEMS @ IGNITION SYSTEMS 
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| OY 8, Guihd by 
ihe Experience of Industry 


OR better, faster and more economical finishing, 
there's nothing to equal DU-LITE Chemifinishes. 


MANUFACTURERS who have had experience 

with DU-LITE have verified every claim for 
DU-LITE performance. Manufacturers who are 
making post-war plans should consider DU-LITE 
Chemifinishes. 


OTHING is left to chance with DU-LITE 

service. We furnish proper equipment, plan 
its installation, supply materials, and train your 
own men. Is it any wonder that DU-LITE leads in 
popular acceptance with manufacturers who demand 
the best? 


Write, Wire or Phone 


DU-LITE CHEMICAL CORP. 


MIDDLETOWN, CONNECTICUT 
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voltage whenever necessary with no strain or injury 
to the high tension parts. No secondary condenser is 
used. A very light two-pole rotor is carried vertically 
on suitable ball bearings in order to provide the com- 
pactness and accessibility necessary. The lower end of 
the rotor shaft is serrated, over which is fitted the spiral 
bevel pinion which is driven by its mating gear located 
on the drive shaft. The rotor carries two laminated 
segments of soft iron placed over semi-circular cast 
magnets which are permanently polarized. Rotation of 
the two-pole rotor serves to direct the flux through the 
wide sections of the laminated pole pieces extending 
into the rotor tunnel, while the opposite ends form the 
extensions for the stationary coil core which is mounted 
at right angles to the axis of the rotor. Thomas A. 
Edison, Inc., West Orange, N. J. 


LATCH SPEEDS PLANE INSPECTION 


Permitting quick opening and closing of inspection 
doors, this device has been approved by the AAF and 
can be installed in a standard cutout. Fitting flush 
with the inspection door and riveted to it, the latch 
consists of trigger and bolt, made of formed sheet steel, 





aluminum bracket and two springs. Pressure on the 
trigger releases the bolt, and the inspection door opens. 
Pressure on the bolt, when the door is closed, locks it 
in place. Weighing less than 14 oz., standard sige 
is 24 in. in length. The apparatus can be enaployed in 
single or multiple-latch installations and can be used 
with or without a hinge, on doors of any size or shape 
and on plastic or plywood of varying thicknesses. Hart- 
well Aviation Supply Co., 3417 Crenshaw Blvd., Los 
Angeles 16, Calif. 


CERAMIC WIRE INSULATION 


When applied to copper wire, this insulation maintains 
desirable electrical characteristics at a continuous op- 
erating temperature of 200 deg. C as compared to the 
present limit of 105 deg. C for conventional Class A 
insulations such as enamels, varnishes and other organic 
materials. By designing motors, transformers, chokes 
and similar equipment to utilize the full maximum op- 
erating temperature, a large increase in volt amp. rating 
can be obtained and smaller-sized equipment can be de 
signed to do larger-sized jobs. Space factor is good 
as the ceramic is thinly deposited on the wire. Ex 
tremely uniform, the coating produces smooth, leveél 
winding in a minimum of space. Wire sizes are from 
3 to 30 mil (No. 40 to No. 21 AWG) in copper wire and 
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The time study Engineer, 
using the stop watch is un- 
able to concentrate on the 
motion under observation. 


is graduated 

in hundredths 

of a minute 

Values accurate to 
0025 minutes are 


read easily and directly. 
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there are no distractions — no stop watch to read — nothing 


to write down — simply observe the motion and tap the keys. 


Elemental time values are gathered easily, quickly and 
accurately. 


The Marsto-Chron prints an accurate, permanent, and umes- 
sailable record, invaluable in labor relations. 


Postwar competition will demand greater operating efficiency 
based on new methods and more comprehensive time studies. 


Let the Marsto-Chron help you today and tomorrow. 


Send today for folder giving complete details. 


BAY PRODUCTS CORP, 
171 CAMDEN ST., BOSTON 18, MASS. 
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SOLDERING IRONS 


are widely used in industrial pients throughout 
the country. They are designed to withstend the 
strain of the continuous service required of Factory 


SPOT SOLDERING MACHINE 
designed for treadie operation for 
edvancement of iron end solder leaving 


eperstor's heads free for hendling of SOLDERING IRON TEM- 
product. 


PERATURE CONTROLS 


prevent overheating of sol- 
dering irons between solder- 
ing operetions. lrons do not 
deteriorate when being used. 
The idle period is the cause 
of deterioration. 


SOLDER POTS 
ruggedly constructed pots of 


a varioussizesdesignec forcon- 
} } tinuous operationandsocon- 
Hi N structed that they are easily 


and quickly serviced, should 
3S elementshavetobereplaced. 


Write for Catalog 


ELECTRIC SOLDERING IRON CO., INC. 


2844 WEST ELM STREET, DEEP RIVER, CONNECTICUT 










Sealed with long extension conduit 
which is easy to bend this Thermoswitch 
is much used in Laboratory and manu- 
facturing fields where total submersion 
is required. e 

With +1/10° sensitivity and a range 
from minus 100° to plus 600° F. the 
Thermoswitch is today’s most efficient 
heat (and cold) control. Rated 10a. 


115v. 
Write for new Catalog. 


The Submersion Thermoswitch 
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from 1% to 12 mil (No. 46 to No. 28 AWG) in nickel 
wire. The material is sufficiently flexible so that round 
coils can generally be wound satisfactorily on existing 
equipment. For rectangular coils or motor armatures, 
however, winding technique may require modification 
so that the wire is not stretched more than 10 per cent, 
The following characteristics are based on wire having 
a coating of the preferred 14 mil thickness: Flexibility 
by bending, 16 per cent elongation; abrasion resistance, 
average 16-18 scrapes under 200 gram on abrasion test 
machine for No. 25 AWG wire; winding characteristics. 
Type 200 is sufficiently flexible to present no winding 
difficulties that will not be far more than compensated 
for by its tremendous high temperature and space ad- 
vantages. Sprague Electric Co., 189 Beaver St., North 
Adams, Mass. 


SELF-LOCKING FASTENER 


Ideal for use on bolts holding together parts made of 
glass, plastic and other such materials, where a resilient 
fastening is required that can be tightened without 
danger of fracturing relatively brittle materials, this 
fastener is known as Type 6NAO. Base of the nut is 
standard with six 
spring steel jaws 
\ that fit the bolt 
}/ thread perfectly. 
When tightened, 
its arched slotted 
jaws close in all 
around the bolt like the jaws of a 
chuck. Spring tension is also ex- 
erted upward on the bolt threads 
and downward on the nut base, se- 
curely locking the nut to the bolt. 
In this type, a third grip is exerted 
on the bolt by the top portion. Sides 
have been extended up and in, but 
instead of having a closed top, the ends are turned in 
leaving a hole in the top slightly smaller in diameter 
than the outside diameter of the bolt. This spring ten- 
sion is constant and will hold the fastener in any desired 
position on the bolt regardless of severe vibration and 
thus it is useful as an adjustment nut for electrical con- 
tacts and mechanical travel limits. Saving 60 to 70 per 
cent in weight as compared with other devices, the nuts 
are all metal, will withstand high temperatures, are neat 
in appearance and low in cost. Palnut Co., Inc., 6§ 
Cordier St., Irvington 11, N. J. 





SYNTHETIC RESIN ADHESIVE 


In appearance a soft white fluid cement that may be 
used in its natural state or reduced with water. Applied 
by brush, gumming machine, spreader, dipping, flow 
or spray gun, this plastic cement is compounded of se- 


lected resin bases with complex non-resin materials to” 


yield a tough, pliable, continuous film capable of join- 


ing many combinations of materials. When dry, the film” 
is a semi-transparent, glossy, flexible coating with ex-7 
cellent heat sealing properties. It can be applied to one” 
or both surfaces when used in the liquid state for bond=" 


ing materials, the speed of setting being dependent upon 
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PRACTICAL HELP ON 
ELECTRICAL CONTACT ASSEMBLY 


* 
Electrical contacts, of course, are of no use until they 
are assembled into the device in which they operate. 
This assembly operation is usually done by riveting 
or welding, but it is not as simple as it sounds. Caution 
must be exercised to protect contact faces against con- 


tamination, deformation or cracking. Provision must be 
made also to assure tight electrical connections. 


Two pages of the Fansteel book, “Fansteel Electrical 
Contacts— An Engineer's Handbook” are devoted to 
suggestions, instructions and methods of assembling 
electrical contacts. The rest of the book contains 
information equally helpful to the design engineer, 
purchasing agent and production man. 


Write for a copy of this booklet, or better still, ask 
the Fansteel man in your vicinity to call with a copy. 


eee 


i Te aL 


NORTH CHICAGO » ILLINOIS 
BRANCH OFFICES IN PRINCHPAL CITE: 
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66 Farmington Ave. 


e 

*Amosr. but not quite”’—sighed Dr. Wat- 
son as he settled dreamily back among the 
springs. “There’s only one bird that can make a 
perfect coil,. . . the kind that only one buyer 


in ten will recognize—yes—and demand.” Then 
smiling placidly he reflected on this uncommon 
ability to do things well. “Of course, the know- 
how is only part of it... 
machines help, too, when it comes to making 
these perfect coil and torsion springs.” Right? 
Right! Write... 


Bernston’s special 


Pe Pe 


Plainville, Conn 








the porosity of the materials used. Specifiable in many 
industrial operations as a replacement for rubber latex 
on such materials as paper, cardboard, wood, plywood, 
asbestos, cotton, wool, tinsel, glass beads, plain or treated 
fabrics, cork, leather, plastics, porcelain and many 
painted, lacquered and coated surfaces. Paisley Prod- 
ucts Inc., 1770 Canalport Ave., Chicago 16, III. 


SPLIT CONTACT SWITCHES 


Offer both war and peacetime industry a means of sim- 
plifying many otherwise complex electrical circuits. By 
the use of the DT switch, it is possible to switch opera- 
tion from a de. to an ac. control. Two sets of contacts 
are mechanically linked but electrically isolated, and the 





transfer action is a matter of but milli-seconds. It is 
also possible to control four isolated circuits by pairs, 
eliminating the use of relays and other isolating means 
from the circuit. Thus weight and bulk are saved and 
more accurate and speedy response given. Two con- 
tacts are provided on both the NO and NC side of the 
DT units. Micro Switch Corp., Freeport, III. 


WIRE-WOUND CONTROL 


Capable of coping with vibration and mechanical abuse 
such as encountered in wartime service, in addition to 


its electrical ruggedness, this new umt is still tougher 


than previous 
types. A metal 
strap on the shaft 
face provides for 
the two-position 
locating pin 
which cannot 
break or tear off. 
Also, the metal 
strap grounds 
the metal cover 
which is clinched 
to it. The cover 
will not loosen or 
turn as it is 
keyed in place on 
the casing. Bush- — 

ing is keyed into the plastic case and therefore cannot 
slip or turn when the locking nut is drawn up tightly. 
Corrosion and electrolytic action are eliminated by 
high-grade molded plastic can especially when control 
is used on de. Center rail and terminal consist of one 
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Chabeslon 


LEAD WIRE 


FOR FLUORESCENT BALLASTS 





“Flamenol Insulation Has High Flame- and Moisture-Resistance 


For additional infor- 
mation write to Section ENERAL ELECTRIC announces a new Deltabeston 
Y 1043-12, Appliance and Flamenol Thermo-plastic Insulated Lead Wire for wiring all 
Merchandise Dept., Gen- types of fluorescent lamp ballasts. This new G-E lead wire has 


eral Electric Co., Bridge- high resistance to flame and moisture. Deltabeston’s small 
port, Conn. Deltabeston 


a aa ca all diameter, long life, and brilliant colors make it ideal for 
tributed nationally by fluorescent ballast wiring. It is approved by the Underwriters’ 
Graybar Electric Co., Laboratories for use in all types of lighting fixtures operating at 
General Electric Supply 600-volts max. and temperatures not exceeding 80°C (176° F). 
Corp., and other G-E Available in solid or stranded conductors in sizes 16 and 18 
Merchandise Distributors. Awg. Standard colors are black, white, red and green. 
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PROGRESS! 


In 18 B.C., riding to war in Chariots was in step 
with the progress of that age, just as fastening 
various items of equipment with slotted head screws 


and other equally out-moded 
fasteners, was appropriate in 


1914. 


Today we ride to war on wings 
fastened by rivets. Countless 
other vital war products are 


now fastened with PHILLIP’S 
Recessed - Head SCREWS — 
both fasteners in tempo with 
progress as of 1944. 


MILFORD manutactures 
modern fasteners to today's 
standards of precision and serv- 
ice. May we help you mod- 
ernize your fastenings for to- 
morrow’s peacetime needs ? 





EASTERN DIVISION — CENTRAL DIVISION 


MILFORD,CONN. * ELYRIA,OHIO. 
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MILFORD 


RIVET & MACHINE CO. 





piece and there is also a direct connection between 
winding the left and right terminal lugs. Melted 
solder cannot get inside the case to cause trouble due 
to the construction of the terminals. Features include 
zero hopoff at terminal, 1500 volt breakdown insulation 
between winding and shaft, resistance values: linear, 
1 to 75,000 ohm; tapered, 10 to 50,000 ohm. Clarostat 
Mfg. Co., Inc., 130 Clinton St., Brooklyn, N. Y. 


PUSH-BUTTON-TYPE STARTER 


Automatically safeguards fluorescent lamps and ballasts 
against harm while simultaneously guarding against 
waste of electric current. The starter not only serves 
its major function of putting a fluorescent lamp into 
operation but will automatically cut the circuit in case 
of lamp failure. It patrols a fluorescent lighting in- 
stallation protecting lighting investments. Tests indi- 





cate a life expectancy five times as long as the average 
starter. The unit halts annoying flicker or blinking by 
cutting a deactivated lamp out of the circuit almost 
immediately. It prevents waste of current and protects 
ballasts from overheating. The device is equipped with 
a handy pushbutton and is ready to give continued 
service when the fixture is fitted with a replacement 
lamp. Made in one size, the starter is for 40 watt 
fluorescent lamps. Sylvania Electric Products Ine, 


500 Fifth Ave., New York 18, N. Y. 


[ SYNTHETIC RUBBER LATEX INSULATION 


For power, lighting and communication cable. Being 
a result of wartime developments in rubber technology, 
the new insulation will permit the design of new types 
of wire and cable with improved electrical and physical 
characteristics. Made by the latex continuous dip 
method, the insulation will have great advantages overt 
ordinary wire where replacement and space are impor- 
tant factors. Fire alarm, wire and cable police com- 
munication systems plus other highly essential telephonic 
systems will be more easily replaced and serviced and 
will have greater resistance to destructive forces which 
cause circuit troubles with the use of this type of wire. 
Outstanding qualities include flexibility, imperme- 
ability to water, laminated construction and perfect-cen- 
tering of the conductor to produce an insulated wire of 
maximum conductivity and minimum diameter. The 
synthetic insulation is homogeneous following vulcaniza- 
tion and has high electrical characteristics such 4s 
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KEY+to the successful development 
of PLASTIC products 


The Ever-Lok Cord Connecto&\with 
its metal collar precision molded-in Was 
the strength and perfect fit necessa 
tomeet the stringent requirements of 
industrial power systems. 





* * * 


To the designer and manufacturer of 
electrical products, this case history 
is of unusual interest because it serves 
as an ideal illustration of the basic 
formula that is the key to the suc- 
cessful development of all plastic pro- 
ducts. Essentially this formula consists 
of (1) proper design, (2) a plastic that 
fits the job, and (3) custom molding. 
As one step in the development of the 
cord connector, this mold design was 
worked out (see diagram). 

The groove (A) in collar (B) is ex- 
tended into the plastic body (C) to 
form a funnel shaped groove for lock- 
ing and balanced support of the plug. 
Holes (D) for assembling interior con- 
nections are molded at right angles to 
holes (E). Slight indentations are 
molded to mark positive and negative 
terminals (F). White enamel wipe-ins 
leave clean, sharp marks to identify 
terminals. Holes (G) are placed for 
screws which hold the connector in 
its shell. Rib (H) holds the connector 
in correct position in the shell. 

The correct choice of molding ma- 
terial presented an unusual problem 
because a molded-in metal collar under- 
goes a certain amount of expansion 
in the molding process and contrac- 
tion upon cooling. So the plastics 
compound used must be capable of 
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absorbing this expansion and con- 
traction without cracking. In addition, 
it must possess all the properties re- 
quired of the finished product such as 


This technique was selected because it 
permits speedier molding and insures 
accurate placement of inserts. 

Durez technicians and service engineers 
have played a big part in many of 
the new developments to date. This 
wide experience equips them to be of 
valuable aid. They will be glad to give 
their assistance at any time in helping 
your product designer and custom 
molder work out any plastics materials 
problem. Durez Plastics & Chemicals 
Inc., 610 Walck Road, N. Tonawanda, 
New York. 


dielectric strength, resistance to i 
pact, moisture, and heat. 
From among the more than 300 ver- 
satile Durez molding compounds was 
selected a phenolic base material that 
met every requirement. 

In molding this cord connector, the 
custom molder (American Insulator 
Corporation) used the transfer method 
—a process whereby the phenolic 
compound is subjected to heat and 
pressure and then forced into the mold- 
ing cavity where it is shaped and cured. 





PLASTICS THAT FIT THE JOB 
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ATE DELIVERY! 
YIALCO PILOT LIGHT--. 
INCORPORATING SUPERIOR 
ey ae 
~2M "PRESS -TO-TEST” 
FUNCTIONAL FEATURES 


Designed especially for Aircraft, this 
Approved Pilot Light is compact, 
light, and mounts in %” panel hole. 

Finger pressure on head of unit 
closes bulb-testing circuit. Turning 
the knurled head regulates the in- 

tensity of light. Send for details. 


PLUS LAMPS: To speed produc- 
tion, we can supply any Pilot Light 
assembled with G. E. or Westing- 
house Lamps. 


Write for catalogue now. 


aT ees 


900 BROADWAY NEW YORK 3, N. Y. 
Telephone: ALgonquin 4-51 80-1-2-3 


Pulp Products Department 


INIA PULP & PAPER COMPANY 


New ¥ k NY 35 E. Wacker Drive. Ct aL 


WEST VIRG 
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dielectric strength and insulation resistance. Low in 
specific conductive capacity, the special synthetic rubber 
compound has good aging qualities because of the pres- 
ence of special anti-oxidants and will resist severe wear 
because the rubber particles are not distorted or broken 
down by milling. After one day in water, specific in- 
ductive capacity at 70 deg. C is 3.0, after three days, 
3.2. United States Rubber Co., 1230 Sixth Ave., New 
York 20, N. Y. 


TRANSFER SWITCH 


Rated at 10 amp., 2 pole with DT, double break con- 
tacts for dc. service, this unit is designed for continuous 





service and can be furnished front or back connected; 
open type or enclosed in drip-proof cabinet. Fully meets 
marine requirements of ABS and AIEE. Automatic 
Switch Co., 41 East 11th St., New York 3, N. Y. 


HIGH STRENGTH ALUMINUM ALLOY 


Developed primarily for the aircraft industry is this 
strong, corrosion-resistant and workable new alloy sheet 
and plate. Designated R301, it consists of a high 
strength aluminum alloy core containing copper, silicon, 
manganese and magnesium, clad on each face with a 
corrosion-resistant intermediate-strength aluminum al- 
loy containing magnesium, silicon and manganese. Per- 
centage of cladding varies with the thickness of the fin- 
ished sheet and plate. Core and cladding alloys respond 
to the same heat treatments and R301 is produced in the 
following tempers: Solution heat treated, solution heat 
treated and precipitation heat treated (aged) and an- 
nealed or soft. Characteristics include a typical tensile 
yield strength of 60,000 psi. in the solution heat treated 
and precipitation heat treated temper; stability in the 
solution heat treated condition offering an advantage in 
that it can be worked any time after solution heat treat- 
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IN SMALL MOTORS..... 


@ During this time we have designed and built fractional 
horsepower motors for over three thousand special 
applications! On this list are home appliances, produc- 
tion machines, industrial tools, business machines and 
many other classifications. 


LOW WEIGHT Although our manufacturing facilities today are entirely 
COMPACT DESIGN... engaged in the production of motors for the war effort, 
our engineering department will be glad to talk with 


Th i rtant advant — 
palaces gy Tapt meget you about your future plans. 


identified with Black & Decker 
_ painasinaily <tc Salaguattaiiera THE BLACK & DECKER ELECTRIC COMPANY 
our entire line of special appli- KENT. OHIO 

cation, fractional horsepower 


CaS 
motors. 
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B FRACTIONAL HORSEPOWER MOTO: . 
SPECIAL APPLICATION 
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CANNON QUALITY CONTROL is our investment but 


you collect the dividends. Let's see how. 


We mill all contacts to extremely close tolerances. You 
get the benefit of low voltage drop. We die cast fittings. 
You gain strength and save weight. We pioneered the split 
shell. You (collectively) save hundreds of thousands in the 


cost of wiring and assembly. 


S All along the line we take extra care in manufacture. We 
test, inspect and check again. You have assurance that, what- 
ever else may fail, the Cannon Plugs you use are dependable. 

All that is worth a lot to you isn’t it? It’s our investment 


in your good will. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, Calif. 





Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., Toronto 


Representatives in principal cities — consult your local telephone book 








World’s Largest Connector— 
Cannon DPL with 135 
Contacts. 





DP Connector Bulletin 


32 pages giving complete 
data. Free on request. Ad- 
dress Dept. A-118, Cannon 
Electric Development Co., 
3209 Humboldt Street, Los 
Angeles 31, California. 






ment end quenching; superior workability in the an- 
nealed or soft and the solution heat treated tempers and 
equal or superior formability in the solution heat treated 
and precipitation heat treated temper, when compared 
to other high strength aluminum alloys; and good cor- 
rosion resistance in all tempers. Reynolds Metals Co., 
1318 Bryant Park Building, 65 West 42nd St., New 
York 18, N. Y. 


PUNCH PRESS CONTROL 





Device enables operator to hold down the clutch lever 
of an automatic punch press or other automatic machines 
by means of an electro-magnet which is controlled by 
the operator through an electrical cord and push but- 
Ii the stock begins to buckle, one or several limit 
switches may be 
plugged in to au- 
tomatically inspect 
the stock or stop 
the machine. A 
floating pilot can 
be used to stop 
machine if stock is 
out of register. 
Several controls 
can be operated as a unit allowing more than one press 
to be operated by one operator, or several operators 
can control a group of machines in which case any 
operator can instantly stop all machines in the group. 7 
This does not interfere with manual operation of the 
Switching in the “off” position permits press 
to be operated as if the device were not attached. All] 
portable wiring operates on low voltage for safety. 
M. A. Gerett Corp., 722 West Winnebago St., Mil- 
waukee 5, Wis. 
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PRESSURE SWITCH 


Small and compact providing instant make and break¥ 
of the electrical contacts when pressure drops or goes 
above pressure setting. Recommended for installation 
on bus, truck, aircraft and industrial gasoline or diesel @ 
engines as a protective | 
device to warn against 
the loss of oil pressure, 
the unit requires very 
little space (3 by 3 by 
3 in.) and operates in 
any position. Body is 
of rugged construction 
with 1% in. pipe open- 
ing in the base for con- 
necting into pressure 
line. Heavy duty elec- 
tric cable connection en- 
ters through the side 
and is secured by compressed rubber grommet to pro- 
tect connection to switch. To provide an easy means 
of adjusting pressure setting within the selected range, 
an adjustable screw and locknut are supplied. Air, % 
gases, oil, fuel and other liquids can be handled because J 
the diaphragm is of special resistant material. When 
oil pressure drops, contacts close and sound alarms,7 











ELECTRICAL MANUFACTURIN Ge 






5 Protect YOUR anes 
iL v1 -LotK switches 





ak 
Ta ed a 





; More than 80% of all machine tool 
- oa builders equip their machines with 
Snap-Lock Switches—for a very defi- 

nite reason. 

They are made for heavy-duty serv- 
ice—more rugged, stronger and better 
insulated, with a safety factor of 100% 
over rated capacity. Of course they cost 
more than run-of-the-shelf switches, 
but they are worth more, measured in 
terms of millions of contacts. 

Snap-Locks protect the machine it- 
self against damage, prevent produc- 
tion delays and cut down work spoilage 
due to switch failure. 


SNAP-LOCK Switches are 
Engineered for the Job 


2. Acme-Gridley Chucker r a 
. = Whenever you need Limit Switches, 


Station Control Switches or Motor 
Starter Switches, give our engineering 
department the details and let them 
recommend the switch with the Snap- 
Lock principle that meets your par- 
ticular operating conditions. 

a3 Snap-Lock is the patented Switch 
Principle, designed by Machine Tool 
Builders for Machine Tool Builders. 


4. Boring Machine 
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PRECIOUS 
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Plan 


TODAY FOR TOMORROW 


Timing is vital today — indispensable tomorrow! 


Compact, rugged and with extreme flexibility, Haydon 
timing motors lead the field. Manufactured to your 
specific voltage, fi ency, speed and torque require- 
ments, they are available with brake for instant stop— 
reversible, and with shift device for automatic reset. 







Whatever Your Timing Prob- 
lems May Be... our timing en- 
gimeers are ready and willing 
to help you solve them — Just 
drop a line to our Timing 
Engineering Service Dept. 


MANUFACTURING COMPANY 
* INCORPORATED 


















New “highs” in production, new “‘lows’’ in 
unit cost start the day you change from solid 
rivets to tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 
fully automatic .., the rivet is fed, inserted 
ond clinched with each trip of the foot pedal. 

Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 
us loose samples of your assemblies . . . we 
return them fully riveted, with accurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 
Chicago Riveting is, their usual advice is 
“Change now to Chicago Automatic Riveting.” 





Typical Chicago Automatic Rivet Setter. 
Other models available for setting up to 


4 rivets ot a time...bench or pedal types. 
CHICAGO RIVET 


MALO, & MACHINE CO. 


9609 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 
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light signals, shorts out ignition or closes solenoid fuel 
valves. Weight in brass is 16 oz.; in aluminum, 8 oz, 
Installation in present equipment is quick and easy, and 
normally off or normally on contacts can be supplied 
as specified. Hawk Tool & Engineering Co., 7663 
Epworth Blvd., Detroit 4, Mich. 


ARC TIME RECORDER 


Consists essentially of a calibrated relay system which 
energizes a synchronous time recorder only when the arc 
is on. When the arc is off or when the electrode is 
grounded to the work, no time will be recorded. The 
; recorder total- 
izes arc time up to 
99,999 min. on a 
cyclometer type dial 
which is read at the 
end of a_ specific 
welding operation 
or work shift. 
Housed in a sturdy 
watertight sheet 
steel enclosure, out- 
door installation is 
permitted either directly on the welding generator or at 
a convenient space in its vicinity. Operation is on the 
voltage principle and requires only small control wires 
for its connections which are of utmost simplicity and 
do not affect the main welding leads. The device is 
specifiable in controlling welding procedures, inspection 
of welding work, increasing utilization of existing weld- 
ing facilities, etc. Baier & Ackerman, Inc., 18 East 41st 
St., New York 17, N. Y. 


FLOW RATE ALARM 


Used for flows of water, lubricating oils, filter feeds, 
overflows, chemical addititives, etc. Built in sizes up 
to 2% in., the unit may be obtained in any corrosion-re 
sistant metal that can 
be cast. The device 
operates through a 
float which moves up 
and down a glass tube 
into which triangular 
flutes have been fash- 
ioned. As the float 
rises, the area within 
the flutes increases, 
causing the float to as- 
sume a position in the 
tube in direct propor- 
tion to the flow rate. 
To operate the alarm 
circuit, a magnetic ex- 
tension on the float 
trips the external 
switch. Operating accurately at the set position, the 
alarm flow point is adjustable over the entire flow range. 
Valuable and critical equipment of a process or product 
that could otherwise be spoiled by failure of a cooling 
or lubricating flow, or by excessive flows, may be safe- 
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Ate of hese Days THEY ELL BE WORKING 


TO A DIFFERENT SET OF BLUEPRINTS 
SSR ES 


HAND BOOK 
OF SPECIAL STEELS 


Newly revised and reprinted— 
a comprehensive book on the 
properties, uses, and best meth- 
ods of handling, treatment, etc. 
of tool, stainless and other alloy 
steels. Plenty of tables to facili- 
tate quick reference and selec- 
tion. 136 pages, pocket-sized, 
latest data. 


SEND FOR 
youR COPY 
Address Dept. EM-25 


OCTOBER 1944 


AG" many Companies— 
yours probably included—al- 
ready have a clear idea what items 
those new blueprints will cover. 
One thing’s sure: whether your 
future products stay in familiar 
fields or enter new markets, they'll 
have to be as modern and value- 
packed as your engineers can make 
them. Improved design, and the 
use of better materials, are the 
means to the end. 

You'll find a lot of your “better 
materials” answers among the vari- 
ous Allegheny Ludlum families of 
special, high-alloy steels. If you’re 
looking for such qualities as im- 
proved electrical characteristics, 


finer appearance, greater strength, 
resistance to heat, wear or corro- 
sion, etc., we have the design and 
production data you need. Let our 
Technical Staff help with your plans. 


Allegheny Ludlum 


STEEL CORPORATION 


GENERAL OFFICES: BRACKENRIDGE, PENNA 


W&D A-9330 


151 


os pti mean a som oi 


ay Stn GE cs EAPO ERO ane ame 


RTPI ARTES eR SEO 





Sem PRN BREESE SRT TT RE AS AO PONE I FT IT 





MOLDED 


TERMINAL 
STRIPS 







ASSEMBLED 


WITH HARDWARE 
Available in lengths from ! to 20 terminals. 
2 Types: NAS 17 and NAS 18. Prompt deliveries. 





(aD ABOUT YOUR a 


POSTWAR TRANSFORMER NEEDS , 


THE PEACE-PLANNING 
PERIOD IS HERE! 

You can save valuable time in 
postwar days by taking time now 
to arrange for the transformers you 
will need in building your peace- 
time product. 

A few days’ delay at this time may 
mean months of waiting in the 
postwar period when our plant be- 


comes booked with orders to the 
limit of its capacity. 


Be far-sighted! Send us your 
specifications today for a quota- 
tion! 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. DETROIT 7, MICH. 
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guarded with this alarm. Specifiable for visible and 
audible protection against dangerously low or high 
flows of liquids and gases. Fischer & Porter Co., Hat- 
boro, Pa. 


AIRCRAFT SWITCH 


Operates on 24-28 volt dc. circuits as well as on 110 
volt both ac. and de. at proportionately lower amperage, 
The same type of switch is furnished for same opera- 
tions where the 
plunger will be 
pushed even with 
the flange of the 
switch. In one 
style case, there 
is a long thread 
running about 4% 
in. the length of 
the case which 
permits placing 
the switch ex- 
tremely close to 
the tolerance of 
The switch has recently been 
Unless other- 


the operating member. 
designed in two circuit and SPDT types. 
wise specified, the unit is furnished with a black plastic 
plunger and can also be furnished with screw terminals 


on lugs. Weight is approximately 4% oz., and contact 
position is NO or NC. Robert Hetherington & Son, 
P. O. Box 204, Sharon Hill, Pa. 


TRANSFORMER TYPE REGULATORS 


Among the refinements incorporated in the new unit are 
vinyl acetal insulated wire, impregnation of core and coil 
with a synthetic phenolic resin varnish of the polymeriz- 
ing type, followed by baking, corrosion-resistant fittings 
and a new dual mounting arrangement for open delta 
three phase control that reduces waste space to a mini- 





e ie 


mum. The brush arm is of special design, being am 
accurately machined die casting which permits good 
heat dissipation, provides a simple means of changing 
brushes and protects the commutator against short cit- 
cuiting contact with the brush holder. By drawing one 
pin, the shaft which is independent of the brush arm 
assembly, can be removed. Thus, the unit can be quickly 
changed from panel mounting to table mounting of 
ganged with other units for polyphase or simultaneous 
single phase control. High dimensional conformance is 
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This is a typical Post Formed 
Phenolite baffle used in 


aircraft construction. 


NATIONAL VULCANIZED FIBRE Co. 
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Opedswide avenues for your 
successful Post-War Products 





*A formable thermosetting sheet material—makes parts 


more resistant to shock 





Post Formed Phenolite parts are play- 
ing an important role in today’s air- 
plane construction because of their 
ability to withstand tremendous impact 
without fracture. This impact strength 
is approximately ten times that of usual 
molded parts. 

This remarkable property, combined 
with Phenolite’s other exceptional 
characteristics— resistance to wear and 
moisture, light weight (about one-half 
the weight of aluminum), excellent 


- electrical insulator—recommends the 


broad advantageous use of Post 
Formed parts in countless peacetime 
products. 

Post Formed Phenolite Parts are 


Wilmington, Delaware 


Offices in Principal Cities 


economical to produce. The sheet is 
heated to forming temperature (a 
matter of seconds). After heating, it is 
formed in an inexpensive wooden 
mold with standard press equipment. 
Practically any desired form or shape 
may be achieved. Forming takes place 
in a few minutes. There are no rough 
edges to be sanded—no flash to be 
removed. Fabrication may be done 
before or after forming. 

Just now we can supply material for 
war applications only, but our technical 
men will be glad to work with your 
engineers on your peacetime projects. 
Write us now on Post 
Formed Phenolite. 








There is more to efficient brush 
operation than the mere collecting 
of current. The grade chosen must 
have the lowest contact drop, fric- 
tional loss and resistance consistent 
with good commutation. 


Selection from the all-inclusive 
Morganite line of electro-graphitic, 
graphite, carbon and metal-graph- 
ite brushes, plus grades especially 
developed for difficult machines, is 
your assurance of maximum effi- 
ciency. 

MORGANITE engineers are avail- 
able for collaboration. Literature, 
pertaining to MORGANITE Brushes 
or Carbon Specialty facilities, will 
be sent promptly on request. Write 


to Morganite Brush Company, Inc., 
Long Island City, New York. 


TRADE MARK 


MORGANITE 
BRUSHES 











assured and accidental lead shorting is prevented by em- 
ploying a phenolic thermosetting plastic base of new de- 
sign. Output voltages are full load voltages. The trans- 
formers do not cause wave form distortion or alter the 
power factor of the load circuit. Single unit weighs 
only 5.5 lb., and the dual unit, 12 lb. American Trans- 
former Co., 178 Emmet St., Newark 5, N. J. 


LARGE PENTODE TUBE 


Mounted only in a vertical position 
with the base either up or down. Dimen- 
sions are 93g in. max. overall length 
by 2%65 in. max. diameter, and the 
tube is fitted with the giant 5-pin plas- 
tic base. Electrical characteristics in- 
clude filament voltage 10 volt ac. or 
dc.; filament current 5 amp.; inter- 
electrode capacitances—grid to plate 
(with external shield) 0.15 mfd.; input 
17.5, output 29 mfd. Tube 803 is for 
military and government orders. Tay- 
lor Tubes, 2312 Wabansia Ave., Chi- 
cago, Ill. 


HIGH SHEAR FASTENERS 


Eliminates heavy bolts and nuts. Features include sav- 
ing of assembly time and materials, cutting down of 
weight and of cost. An outstanding advantage is the 
ease and convenience of handling and the regularity 
with which uniform and well-driven rivets can be con- 
tinuously installed. Consisting of two parts, the pin and 
the collar, the rivet pin is made of alloy steel, heat 
treated to a minimum tensile strength of 125,000 psi. 
and cadmium plated. A malleable collar is provided as 
such hard material cannot be squeezed or hammered 
down to form a head. These fasteners are comparable 





to AN hexagon head aircraft bolts in regard to material, 
heat treatment, finish and body diameter. Shear strength 
therefore, is the same as that of the corresponding size 
standard aircraft bolt. Although the pins are installed 
with riveting equipment, they are essentially threadless 
bolts. Design permits the use of lightweight equipment, 
adaptable to high-speed riveting in even larger sizes 
than is practical with soft rivets. The rivet set is a one- 
piece article which, by means of a conical bore in the end, 
swages the collar into the grooved pin end. A port is 
provided through which rings of excess collar material 
are automatically ejected by the pressure from succeed- 
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* Whether equipment is jolting 
through heavy “flak,” or fighting 
the vibration and strain of produc- 
tion line speed up, your assemblies 
need the extra staying power of 
EverLock Washers. 


Once EverLocks wide chisel edges 
grip both work and nut, your victory 
a by E Ro over vibration, strain, expansion and 
THE WASHER THAT HAS THE EDGE contraction is assured. They team up 


with powerful spring tension to pro- 

Listed on Govenment Ordnance. Standard Prints BEAX I-2-3-4-7-8-10 ‘ P ° : 
Shown on AN936 (Army-Navy Aeronautical Standard) videa multiple locking action avail- 
able in no other lock washer. Appli- 


Q ( ‘ ft QO U cation is fast and easy ... saves time 
. ; and labor... Wire, phone or mail 


PROMPT DELIVERY ON MOST SIZES your orders today. 
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HUNTER 
Electx0o- COPYIST 


Quality reproduction—that’s the Electro-Copyist. Close 
parallels don’t fill up, concentric circles have separation, 
fine lines don’t burn out, variations of cross-hatching 
show clearly—that’s quality repro- 
duction. And again we say, that’s the 
Hunter Electro-Copyist — especially 
if used with the Hunter Hecco-Dyzed 
papers. If your reproduction work 
is not up to these standards, let the 
pioneers of the photo-copy process 
show you how easy it is to obtain 
more sharply defined negatives and 
clearer prints the Electro-Copyist 


FLOOR MODEL way. 
In three standard 





Only the Electro-Copyist offers a 
sizes model for every engineering use, 
from the small 
portables to 
units espe- 
cially developed for the aviation in- 
dustry, that will take originals 48” 
x 168”, or dozens of conventional 
size drawings at once. 


WRITE FOR BOOKLET 


Many suggestions to speed up 
drafting room workare explained 
in this booklet. Send today for 
complimentary copy. 


HUNTER ELECTRO-COPYIST, INC. 
430 S. Warren St., Syracuse 2, N. Y. 





156 











ing rings. The set can be used either as part of the 
bucking bar or fitted to the riveting gun. Operation ig 
simple. After the pin is inserted, a bucking bar is placed 
against the pin head and the rivet collar is slipped over 
the pin end. The set is placed over the collar and ag 
pressure is applied, the soft collar is forced into the 
groove at the end of the pin. The ring of waste ma- 
terial, pinched off when the collar is formed into a 
conical head, is expelled through the waste port of the 
rivet set. Phoell Mfg. Co., 5700 W. Roosevelt Rd, 
Chicago 50, Ill. 


HERMETICALLY SEALED LEADS 


Constructed of glass with electrodes and metal collars, 
The glass assures high dielectric strength, immunity to 
any reasonable thermal or mechanical shock as well as 
absolute freedom from absorption of moisture and 
humidity. Surface of the glass insulator provides maxi- 





mum water shedding properties and accounts for the 
high performance of the insulator. The electrode and 
collar are good materials for soldering, brazing or weld- 
ing to the unit enclosure. Together, the glass and metal 
form an absolutely gas-and-moisture tight chemical bond 
so that internal gas pressure may be maintained in units 


employing these leads. Suitable for use in transformers, 


condensers, coils, filters and other components requiring 
unfailing termination, the leads can be furnished to meet 
particular requirements and the most exacting specifi- 
cations. Electrical Industries, Inc., 42 Summer Ave, 


Newark 4, N. J. 


CELLULAR RUBBER MATERIAL 


Used on combat planes in battle zones throughout the 
world. Has high strength-weight ratio. By the addi- 
tion of fairings-to propellers, more air is churned back 
onto the engine to obtain a considerable decrease in 
engine temperature. Thus, there is an increase in et- 
gine efficiency which may be directed to higher speed, 
rate of climb or ceiling, increased safety factor, heavier 
“pay load” (more bombs or fuel), longer range plus 
other desirable characteristics. Better plane perform- 
ance at the same engine speed results because fairings 
increase the area of effectiveness of propeller blades. 
Weighing from 8 to 20 lb. per cu. ft., this ebony-like 
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Official U. S. Navy Photograph 
188 MILES OF WIRE: That's what the communications system alone 
on the latest super-dreadnaught requires. Laytex Wires and Cables— 
slender, yet tough because of their special insulation—are in use on such 
systems as they are elsewhere with our Armed Forces around the world. 
Other types of U.S. Laytex Wires and Cables are used for gun control, 
lighting and power. 


Are Ai 
WIRES AND CABLES aly 


WIRING A 
FLOATING CITY 


A super-dreadnaught at sea is a self- 
contained, highly co-ordinated com- 
munity. It takes close to a million feet 
of insulated wires and cables for the 
amazing network connecting the many 
telephones, head-sets and loudspeakers. 


Insulations of special compounds 
developed by U.S. Rubber scientists 
provide effective protection for com- 
munication and power lines. They retain 
their resiliency under continued vibra- 
tion and the shattering shock of big 
guns firing. 

Among these is Laytex, a compound 
of purified ingredients. Applied to the 
wire by a unique process of dipping and 
drying followed by vulcanizing, it forms 
a homogeneous sheath around perfectly 
centered conductors. 

U.S. Laytex Wires and Cables now 
in combat use the world over will have 
a no-less important function in the com- 
munities of the future. 


SERVING THROUGH SCIENCE 


LAYTEX WILL COME HOME: The entire output 
of Laytex Wires and Cables is still going to the 
Armed Forces. The day is steadily drawing nearer 
when manufacture of these wires and cables for 
Buildings, Police and Fire Alarms, Communications, 
Signalling, Power and Control will be resumed. 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 20, N. Y. + In Canada: DOMINION RUBBER CO., LTD. 
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material has more buoyancy and lower water absorption 
than cork; has excellent thermal, electrical and sound 
insulation qualities. It can be molded to almost any 
shape or form and is practically impervious to water 
and weather. With high resistance to chemical attack, 
it has first rate aging properties. The material can be 
sawed, drilled, planed and otherwise worked. Sponge 
Rubber Products Co., Derby, Conn. 


ULTRA-HIGH FREQUENCY CAILES 


New sizes and types of solid-dielectric coaxial cables 
used in radio and radar equipment for the armed serv- 
ices. The units are manufactured in five basic types and 
designed, generally, for 50 to 70 ohm impedance. Cable 
selected is predicated upon power requirements or power 
loss limitations. Designs include single and double- 
braided constructions with standard and armored cov- 





ering. Coaxial lines include sizes from *¢ in. OD. up 
to and including cables over 1 in. OD. To fill the need 
for parallel circuits having a high degree of electrical 
balance, dual-coaxial lines have been developed. Twin- 
conductor lines are balanced shielded pairs and provide 
nearly as good an electrical balance as dual-coaxial lines. 
For low capacitance requirements, coaxial air-spaced 
cables have been designed which can be made in any 
required length and which have capacitances as low 
as 8 inf. per ft. Also developed are the spiral delay 
lines for special test sets requiring lines with an appre- 
ciable delay or very high impedance. Some of these 
have in a 1 ft. length an electrical equivalent to that of 
15 ft. of coaxial cable. Federal Telephone & Radio 
Corp., 28 Halsey St., Newark 1, N. J. 


SYNTHETIC RUBBER BLEND 


Low temperature flexibility without the addition of 
plasticizers plus excellent resistance to solvents, ozone 
and sunlight are qualities inherent in this new “ST” 
synthetic. It has proven itself to be the first successful 
solution to the problem of “cold flow” among the poly- 
sulphide synthetics, having such marked resistance to 
this troublesome tendency of taking on a permanent de- 
formation under pressure or stress that it seems destined 
to open up entirely new fields of application for syn- 
thetic rubbers. It should add considerably to the new 
polymer’s workability and versatility, because the un- 
pleasant odor commonly associated with these polysul- 
phides has been reduced to a negligible factor. Useful 
in the aviation and automotive industries for sealants, 
cements and acid-resistant coatings due to the rubber’s 
workability within a wide range of temperatures, with- 
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WE'VE BEEN ASKED 
THIS ABOUT MAGNESIUM: 


How are magnesium 
alloys welded? 


Gas, are and spot welding are all efficiently practicable 
with Dowmetal Magnesium Alloys. The welding of mag- 
nesium alloys has been used in regular production of 
parts and assemblies for several years, a fact which has 
greatly broadened the usefulness, in many industrial 
fields, of this valuable weight-saving metal—for mag- 
nesium is the lightest of all structural metals. 





Any good welder can join magnesium alloys as readily as 
he can other metals. Gas welding is well adapted to the 
making of butt welds; fluxes are available for this type of 
weld. In are welding (illustrated at the right) a tungsten 
electrode is used, and the weld area is shielded from air 
by a screen of inert gas, such as helium or argon, thus 
eliminating the need of fluxes. Lap, butt, edge and fillet 
welds can be made by this method. Magnesium alloys can 
readily be spot welded to each other. Less current density 
is required because of the lower electrical conductivity of 
magnesium alloys in comparison with aluminum. Clean 
metal and clean electrodes will insure a better spot weld. 




















The comprehensive facilities of Dow’s own fabrication shops, supplemented 
by the full experience and specialized knowledge which naturally accrue 
to the pioneer and leading producer of magnesium, are at your disposal. 
Inquiries regarding the welding of Dowmetal—to be done in your plant or 
by Dow—will receive prompt and thorough attention. 
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MAGNESIUM DIVISION « THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 
New York © Boston ¢ Philadelphia * Washington « Cleveland «+ Detroit * Chicago «+ St. lovis ¢ Houston ©¢ San Froncisco + los Angelés- + Seattle 
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After time-tested, quality Fel-Pro 
Packings and other Sealing Materials 
are installed, there’s no escape for 

wasteful, trouble-making “‘little drips’’ of 

Water, Oil, Steam, Chemicals 

In military service, in aircraft and other war 
industries, Fel-Pro products are meeting every 


par oor a tap eenpe de 


—And there’s no shortage of 











Fel-Pro Sealing Materials; even oy 
those “drafted for the duration” WHEN FEL PRO 
have been successfully replaced | GOES IN, I 














by new, specially developed, 
improved Fel-Pro products. 
Send today for FREE Fel-Pro 
Folder containing 36 
actual samples of sealing ° S 
materials, applications, 
engineering data, etc. 
Felt Products Mfg. Co. 
1536 Carroll Ave. 
Chicago 7, Ill. 
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Now producing Precision GAGES, TOOLS and MOLDS 
for manufacturers of war essentials. 


146 MIDDLE STREET © PAWTUCKET, R. I... 

















out the addition of plasticizers which are readily ex 
tracted by aviation gasoline and hydraulic brake fluid 
and its low volume swell in hydro-carbon fuels. Thioke 
Corp., 780 Clinton Ave., Trenton, N. J 


ARC WELDING ELECTRODES 


Smooth flowing units with quiet arc characteristics 
Available in both ac. and dc. types, the new electrodeg 





use the standard American Welding Society number and 
color. Allis-Chalmers Mfg. Co., Milwaukee, Wis. 


MASTER CAM LEVER SWITCH 


Designed for use on’ electronic and communications] 
equipment and wherever multiple circuits must be con- 
trolled. Designated as MCL-CS, the switch is stati¢ 
shielded and is of non-corrosive construction. Cone} 
tacts can be removed from frame by removing a singlé 
bolt, and contact rating is 10 amp., 125 volt ac., and 2 
amp., 125 volt de. The positive positioning cam has 





roller detents which eliminate friction -and . contact 
bounce. So that equalized pressure is assured fegardless 
of the number: or arrangement of contact assemblies, coil 
springs are used on both sides of the cam. General 
Control Co., 1200 Soldiers Field Rd., Boston 34, Mass. 


FREE FLOWING SOLDER 








Used on aluminum like the old lead-tin solders would 
be used on tin-plate or brass and copper. This is a 
true free-flowing soft solder for use on aluminum and 
aluminum alloys. In long laps, it will make joints of, 
moderate strength, but it should generally be used as 4 
seal, Capable of use on cast aluminum as well as off 
wrought aluminum and on steel, copper and_nické 
alloys, this rod is suitable for specifications where th 
completed joint will not be heated over the boiling poiti 
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DIRECT CURRENT 


POWER SUPPLY 


service, floating sto 
operating controls. 


@ CHEMICAL AND METALLURGICAL DC 
power for refining, electroplating, 
electro-cleaning and laboratory analysis. 


@ METALWORKING—for operating mag- 
netic equipment such as grinders, 
chucks, lifts and vibrating hammers. 


RUGS—for magnetic separa- 
ating packaging equipment 
wer supply for processing. 


DUSTRIAL PLANTS—for DC motor 
operation, electric brakes, general test- 
ing and generator field excitation. 


* 


Federal’s exclusive CENTER 
CONTACT Selenium Recti- 
fier discs provide new pro- 
tection against corrosive 
atmosphere,arenow in Federal PowerSupply 
equipment. FIRST IN THE FIELD....STANDARD 
FOR INDUSTRY. Write for Bulletins. 
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FOR BETTER MACHINES AND APPLIANCES 


material, with the advantage of several 
distinct specifications of sintered iron * 
Write for copy of Bulletin * Bound Brook 
Oil-Less Bearing Co., Bound Brook, N. J. 


Buy 
War Bonds 


| ae 
, erieeres 
Air Motor 


y marked advan 


iene Terenas for your 


v of the new descriptive 


Industry's Trend to 


tor Power 


7 


ff 
IMPLE, trouble-free ope 
“aan No springs behind 


ing does 
fc packing 
vanes, shaft P ystment. 


not require adj 


CAN'T BURN OUT by over- 
loading—no matter how 
frequently, or suddenly 
it is stopped. 


COMPACT. Unbelievable 
power in proportion to 
small size. 


MOTORS « COMPRESSORS 
VACUUM PUMPS 


GAST MFG. CORP., 135 HINKLEY STREET, BENTON HARBOR, MICHIGAN 
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of water under working conditions. Thin sheet metal 
may be joined without the danger of distortion by its 
“low temperature” of 400 deg. F. If the iron has first 
been “tinned” with a zinc-base solder, this metal wil] 
even bond to cast iron. Available in % in. rod in 
standard packages of 200, 100, 50 or 25 lb. Eutectic 
Welding Alloys Co., 40 Worth St., New York 13, N. Y, 


AC. ‘POWER SUPPLY SYSTEMS 


Consisting of variable frequency alternators, carbon pile 
voltage regulators and compounding units, these systems 
are designed to provide a source of either constant or 
variable frequency for ac. power or for rectified de, 
power. Two models are now available. One is rated at 
25 kva., 18.75 kw., and the other is 66.6 kva., 50 kw, 
They weigh 49 and 129 lb. respectively. A source of 
constant frequency is available by installing the alterna- 





tors on constant speed drives, powered by the aircraft 
main engines. Rectified dc. power can be obtained from 
either constant or variable speed operation over the rated 
operating speed range of the alternators. Thus, in- 
creased dc. power is available over conventional de. 
power supply systems. Brushes are specially designed 
for efficient, long service at high altitudes, and the alter- 
nators incorporate an integral exciter. A floating type 
flexible torque drive shaft is provided to compensate for 
any slight misalignment. Complete lubrication under 
continuous operating conditions is assured by sealed, 
pre-lubricated bearings. Minimum operating tempera- 
tures are maintained by an integral fan plus a tubular 
armature shaft. These units give continuous regulation 
without fluctuation. Eclipse-Pioneer Div., Bendix 
Aviation Corp., Teterboro, N. J 


FUNGUS-RESISTANT COATING 


For phenolic parts of communications equipment to be 
used in tropical climates. Designed for use on phenolic 
insulators, terminal blocks, junction blocks, and_ the 
fixed windings of motors, generators and dynamotors, 
this new coating is a varnish and is applied by spray, 
dip or brush. Successful testing has been made for 
dielectric strength, hardness, flexibility and resistance 
to salt spray and thermal shock. A process is necessary 
to communications equipment with fungus-resistant 
coatings due-to the high temperatures and humidity of 
tropical climates which favor the growth of fungi. 
Short circuits and drifts are caused when the growths 
cover the equipment and absorb moisture. Maas & 
Waldstein Co., 438 Riverside Ave., Newark 4, N. J. 
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DUSTRY! 





Ic, 
ed 
T- 
pe Recent Formica research assisted by new developments in 
of the glass industry which produced glass mat and glass 
ef cloth fabrics, along with the perfection of new resins 
d, suitable for laminating, has made possible new Formica 
a- grades with many important electrical characteristics. 
ar Formica grade MF-66 is a low loss insulator at high fre- 
* quencies, which retains the high mechanical strength of 
IX other laminated grades, and can be machined for rapid 
production. 
Grade FF-10 made with glass cloth base combines good 
insulating qualities with very high heat resistance, and is 
just what is needed for such applications as motor slot 
be wedges. 
ic 
Grade FF-41 made with glass cloth has been especially 
1e : : , 
: developed to resist surface tracking and arcing. 
y; These valuable qualities are available in glass base 
of Formica to a degree that was never offered before in 
+e laminated plastic materials. Perhaps they can solve some 
y of your problems. Samples for testing on request. 
nt “The Formica Story" is a moving picture in color showing 
of the qualities of Formica, how it is made, how it is used. 
i. Available for meetings of engineers and business groups. 
1S 
& THE FORMICA INSULATION COMPANY 


4638 Spring Grove Ave., Cinti. 32, Ohio 
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MOTORS : 


What They Will Do 
Who Makes Them 





A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
E—TORQUE 


Alliance Mfg. Co. 
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Integral, 1-714 


Large <7% 





Constant AC 
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Varying 
Adjustable 
Two 
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normal starting current 
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low starting current 


High torque, 
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Low voltage <110-220 
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YPES, forms, sizes and related variations for those eleo- 
tric motors which the engineer-designer may specify for 
integration within his product. Revised frequently this two- 
way table covers the offerings of ELECTRICAL MANUFAC- 
TURING advertisers. To use, merely select the basic charac- 
ter of the performance desired with due regard for the energy 
supply as indicated by the A, B, C, D, and E key letters. 


(Continued on p. 166) 
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SPEED -UP | 


RECONVERSION 


WITH LOW COST, QUALITY BLUEPRINTS 
AT HIGH SPEED...30 FEET PER MINUTE 


Whether you use the services of commercial blueprinters, 
operate your own reproduction department, or are planning 
to install one, you will find Blueprints are the best, the 
fastest, and the cheapest per square foot of all tracing 
reproductions (as low as a cent and even less). 





: 
| 
} 
. 
! 


PEASE ‘'22-16", illustrated, using good tracings and fast 
paper produces easy to read, permanent Blueprints with 
sharp lines, at 20 feet per minute. Pease “22”, not illustrated, 
has a production speed of 30 feet’ per minute. 


PEASE SENSITIZED PAPERS, for use with Pease and 
other reproduction machines, are uniformly dependable for 
producing quality Blueprints, Blueline Prints, Brownprints 
(Negatives), Brownline Prints and Multazo Whiteprints 
(Dry Direct Process). 





WRITE FOR LITERATURE AND PRICES 


THE C. FL. PEASE COMPANY 


2605 WEST IRVING PARK ROAD © CHICAGO 18, ILLINOIS 





PEASE ‘‘22-16" Continuous Blueprinting and 
Processing Machine has an actual production 
speed of 20 feet per minute. Pease “22” (not 
illustrated) has a speed of 30 feet per minute. 








Pease Plusprinting Machines for all iinds of racing Reproductions 
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Who Makes Them 





(Continued from p. 164) (Continued on p. 168) 
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YOUR FASTENING PURCHASES 
















“Lost motion” these busy wartime days means lost efficiency and 
wasted dollars: Read below how Centralizing with Central can effect ************+> 
a triple saving for you with Centralized buying, driving and delivery. 


eeeeee eereeeeeeee 


ose eee 





*Oany -_ 
2 CENTRALIZED DRIVING 


The precision centering of cleanly 
slotted screw heads for concentric 
driving stops lost motion along your 
assembly lines. Central screws start 
easy, ride home on sharp, clean 
threads and hold fast to create a 
solidified assembly. Centralized Driv- 
ing is a feature of 
both Standard Slot- 
ted and Phillips 
Recessed Head 
Screws. 


eeeeeeeoenee ee eee 


= QUICK DELIVERY 


/ SINGLE SOURCE 


You save first with Centralized Buy- 
ing. For at Central you can get vir- 
tually every type of cold-headed 
fastener—screws, bolts, nuts and 
rivets in all metals and finishes — 
standards from stock; specials to 
order. One order, one dependable 
source—no lost motion... with 
Centralized Buying. 


Ideally located, Central's ship- 
ments come to you direct from 
Chicago, the hub of rail, high- 
way and air transport—Low 
rates ...No delay... Again, 
no lost motion. 
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ease eeeeeeeeeeee ee eee 


You can depend on Central 


vents MCEnrea Aa PETER Ta OL Th 


Ne 
LOCKWASHER SCREWS ee ee 0 eed ce ee od 
SELF-TAPPING SCREWS ——— 





MACHINE SCREW NUTS - WING NUTS + THUMB SCREWS ~ CARRIAGE BOLTS - MACHINE BOLTS + RIVETS - STUDS - RODS 
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MOTO RS What They Will Do 


Who Makes Them 


(Continued from p. 166) 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
E—TORQUE 


Redmond Co. 
ngineering Co. 


Co. 


E 


Signal Electric Mfg. 
F. A. Smith Mfg. Co. 


General Motors Corp. 
Reliance Electric & 
Robbins & Myers, Inc. 
Small Motors, Inc. 
Speedway Mfg. Co. 
Star Electric Motor Co. 


Packard Elec. Div. 


A. G. 
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Squirrel cage 
Wound rotor 
Shaded pole 
High cycle 
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@ Even counting all the days—and nights — put into planning and 
preparation by designers, builders and suppliers, B-29 still repre- 
sents a miracle in achievement—the number of days still seem far 
too few for the undertaking. 

Built to carry loads beyond former limits, at speeds never before 
considered, and safeguarded as no fighting plane before it, the Super- 
Fortress history-maker represents a new high in co-ordination be- 
tween those who plan and those who build. 

Leaders among manufacturers—known for quality of products 
and ability to deliver on schedule the various types of equipment 
needed, were asked to pledge their co-operation in this twenty- 
four hour a day job. Amphenol is proud to have been chosen to 
furnish the electronic connectors and parts for this great weapon. 

Engineers in these plants from coast to coast worked simultan- mF 
eously in designing parts that would meet the requirements set. ee) 
Each production department set yp a time table of the dates on 
which it would make first and subsequent deliveries. And B-29 
progressed by the clock. 

The first take off was on schedule. Japan was bombed on sched- 
ule. And today, American flyers have a marvelous weapon which 
gives their talents full play. 
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@SEND FOR THIS ‘ AN, British 
BOOK. Twenty - four Fit 
illustrated pages of 

suggestions on depen- 

dable wiring-directly A 

from the benches. Say 

These are things that 

other practical men 
have worked out and 
by which you or your AMERICA 
wiring department can 1830 $. 54th PLY ‘ 
benefit. Send fora | CANADA ° iy last kta LIMIT 


copy — you will enjoy 
reading it. / 
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OHIO 


SMALL MOTORS 





for General Purpose 
Applications 


Types—Split Phase, Capacitor, 
Shaded Pole, and Direct Cur- 
rent 

Speeds—1100, 1700, 3400 
RPM 

Power—1/80 to 1/20 HP, de- 
pending on speed 

Voltages—up to 440 A.C. and 
250 D.C. 

Frequencies — 60, 50, and 25 cycles 

Bases — Solid, Resilient or Flange 

Mountings — Horizontal, Sidewall, Ceiling or Vertical, 
with shaft up or down 

Efficiency — High for such small powers 


OHIO MOTORS INCLUDE 


Split-phase inductionto1/3 Torque to 100 oz. ft. 

HP Shaded Pole to 1/30 HP 
Direct Current to 1 HP Synchronous to 1/4 HP 
Capacitor to 2 HP A.C. to D.C. Motor Genera- 
Polyphase to 2 HP tors to 500 watts 
Aircraft Motors High to Low Voltage D.C. 
Shell Type 7-1/2 HP canisters up to 300 watts 















What is your problem ? 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Avenue Cleveland 4, Ohio 


——— 
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STANDARDS AND MACHINES 





(Continued from p. 91) 
arising from the use of compartments for raceways are 


caused by lack of protection against abrasion and crush- 
ing of the wires, and the tendency of coolant and oil to 
collect and drain into motors and controls. However, 
compartments can and are being used which provide 
adequate protection for the wiring and equipment at : 
lower cost and with better accessibility. Standards 
should not penalize those builders who do a good job, 


EARLY REVISION LIKELY 


7 HESE and the numerous other conflicting specifi- 
cations* are being studied by the Committee on 
Electrical Problems and some of the large users with 
the hope that an early revision of the Standards, ac- 
ceptable to users and builders alike, can be issued. 
Obviously, the builders cannot be asked to scrap imme- 
diately the designs which have taken years to develop. 
Neither can the user be asked to accept inferior prod- 
ucts, if it is within the power of the builder to produce 
the better machines. The revision of the Standards 
must, therefore, be a compromise, with as many of the 
users’ requirements as practical made mandatory. Those 
which will cause undue hardship on the builder, but 
which are fundamentally sound, may be included as 
recommendations for future designs. 

From every standpoint, it is just as desirable to 
eliminate the need for the conflicting users’ specifica- 
tions in the postwar period as it is during the war. The 
salvation of the machine tool industry may well depend 
on the ability to produce better machines at lower costs 
by the mass production methods used during wartime 
Adequate and strong Machine Tool Electrical Standards 
having widespread acceptance will contribute to this. 





*See “Maintenance a 
August 1944, 


Factor in Machine Standards,” 





MOTOR FRAMES 





(Continued from p. 95) 

the average specific heat between 32 and 2500 deg. F is 
0.167) ; melting points, 1216, 1981 and 2768 deg. F; 
specific gravities 2.56, 8.93, 7.86; heats of fusion 138, 
77, 40-60 Btu. per Ib.; and the coefficients of linear ex- 
pansion, (0.1280, 0.0928, 0.0672) x 10+. The heat 
conductivities in Btu. per hr. referred to a 1 foot cube 
with a temperature difference of 1 deg. F between op- 
posite surfaces at ordinary temperatures (64 deg. F), 
116, 222, 39 (1 per cent carbon steel, 26.4). These vary 
with temperature. 

For uncoated metal electrodes the average emf. used 
at the arc is in the range 14-25 volt when welding in the 
flat position. -For coated electrodes this figure is 15-45 
volt. For positions other than horizontal these figures 
are 2 to 5 volt lower. The currents in single-operator 
arc machines range from 20 to 800 amp. The values 
recommended for different conditions are available in 
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Shafts under 10 Mm 
Light Radial Load 


Moderate Thrust Load 
(Either Direction) 


Normal or High Speeds 


SELECT 
FAFNIR 30 Series 

EXTRA SMALL RADIAL 

Radiat BEARING 










Bore sizes: 
4 Mm to 9 Mm 


FOR 
Light Radial Load 
Moderate Thrust Load 
(Either Direction) 
Normal Speed 
Intermittent Service 
SELECT 
FAFNIR 200 Series 
RADIAL RADIAL BEARING 


Bore sizes: 


THRUST 


als 
7 
Space Saving 
High Speeds . 
Super-Precision Operation = 
Moderate Radial Loads ~ 


Thrust in one direction 


SELECT 
FAFNIR MM 9000 Series 
SPINDLE BEARINGS 


RADIAL 









Bore sizes: 
20 Mm to 
200 Mm 


BUY 
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Dirt Exclusion 
Other Standard Single 
Row Bearing Advantages 


SELECT 
FAFNIR SEALED and 
SHIELDED BEARINGS 









RADIAL Single Shield 
or Sea 

Double Shield 

or Seal 





FOR ALL INDUSTRIES ..Yours in Particular 
Is your product one of those already 
released for production? Or will it be 
released soon? In either case, Fafnir’s 
production facilities will interest you as 
they assure a continuous and dependable 
supply of the ball bearings you need. 

If you are planning to introduce a new 
product you will want to lick friction 
problems well in advance. Fafnir engi- 
neers can be of invaluable assistance 
while your proposed “new one” is still in 
the blueprint stage. 

Every requirement of speed, load, 
thrust, compactness and long life has been 
met successfully with Fafnir Ball Bear- 


MORE WAR BONDS AND STAMPS 









FOR 


Combinations of Moderate to 
Heavy Loads 
Medium Speeds 
Unequalled Wide Inner 
Ring Advantages 
Extra protection against 
dust and dirt 


SELECT 
FAFNIR SAODD HEAVY 
SERIES PILLOW BLOCKS 


For shaft diameters from 5%” 
to 6154.6”. 












ings. Let Fafnir help you engineer fric- 
tion out of every turning point. The 
Fafnir Bearing Company, New Britain, 
Connecticut. 


FAFNIR 


BALL BEARINGS 
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Get Superior Insulating Quality 


with TOUGH 
NNING PAPERS 





1. Chemically Pure 
2. High Dielectric 





Strength (300 Volts 
per Mill) 
3. Maximum Tough- 
ness 5. Made from 100% 
4. Heat Aging Qual- New Cotton Rags 
ities 6. High Density 


Manning 300 All Rag Paper available from stock in 
sheets 24” x 36” in thicknesses .007”, .010”, .015’, 
020", .025”, 1/32”, and 1/16”. Also furnished i 
strips and rolls. For more complete information, 
see page 6 of the |WI Blue Catalog. 


Distributed by 
INSULATION & WIRES, INC. 


2127 Pine St., St. Louis 3, Mo. 30 Trowbridge Ave., Detroit 2, Mich. 
181 Portland St., Cambridge 41, Mass. 
289 Simpson St., N. W., Atlanta 3, Ga. 
3930 Coleridge, Houston 5, Texas 


KIRKLAND Pioneer 


iNDIC:ATING LA Meo 





NEW 
D/E DOME TYPE LENS- 

CAP WITH HEAVILY WALLED, 
DEEPLY CUPPED GLASS LENS. SO 
OUTSTANDING THAT A COMPLETE LINE 
OF PILOTLIGHTS HAS BEEN EQUIPPED 
WITH IT. 

For Use With the Most 
Readily Obtainable Lamp Bulbs 


Type No. 590 D/E Unit for use with the S6 candelabra 
screw base lamp on voltages up to 120 volts. 


The No. 590 D/E Unit, List Price (less lamp) $1.25 


Specifications; Mounting hole, %” diameter; overall 
depth behind the front of the panel 2”; length of threaded 
area 174”. Candelabra screw base socket, Underwriters’ 
Approved for 120 volt service. 


DISTRIBUTED NATIONALLY BY 
GRAYBAR ELECTRIC CO. 


WRITE FOR 
CATALOG 


The H. R. KIRKLAND CO., Morristown, N. J. 
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the form of tables. Multiple-operator machines 


built in sizes as large as 1500 amp. and up. 


are 
The upper 
sizes are used mostly for large work such as ship build- 


and length must be selected so that 
they do not get too hot and that the voltage drop does 
not exceed say 10 volt (this figure represents a consid- 
erable percentage of Generator effi- 
ciencies range from roughly 55 to 70 per cent and those 
motors from 70 to 90 per cent, at rated load, 
The power bills will depend on kind of welding, frac- 
tion of time load is on, and machine characteristics. The 
power for welding machines, idle, varies wide 
ranges, for example, 400 to 3100 watt. This is a point 
of some importance. Resistance welding requires low 
voltages and very large currents, supplied from a trans- 
former in combination with a machine which holds the 
parts to be welded, applies current and pressure in the 
proper sequences, frequently controlled by electronic 
or other timing devices so that a measured amount of 
energy is delivered to each weld. 

An idea of the power required for butt welding may 
be obtained from the following figures, thus for iron 
and steel, an area of 0.5 sq. in. requires 8.5 kw. for 33 


ing. Cable size 


power loss). 


for ac. 


over 


sec., while an area of 1.0 sq. in. requires 16.7 kw. for 
45 sec. These figures correspond to 0.078 and 0.209 
kw.-hr. or 0.156 and 0.209 kw-hr. per sq. in., respec- 
tively. The corresponding figures for brass in the same 


for 22 sec. and 25 kw. 
0.0825 and 0229,-0.165 and 0.230. And for copper: 
25 kw. for 16 sec. and 49 kw. for 23 sec., with 0.111 and 
0.313 kw-hr. or 0.222 and 0.313 kw.-hr. per sq. in. One 
kw.-hr. is equal to 3413 Btu. Sections welded range in 
from diameters of 4, to 8 in., sheet steel 
144 and under in lengths up to 120 in., large structural 
sections and steel tubes up to 20 in. diam. These fig- 
ures do not include the latest refinements and develop- 
ments made since the beginning of the war. 

It is easier to appraise a process if something is 
known about its possible defects, such as poor appear- 


order are : 13.5 kw. for 33 sec., 


Sizes 


ance, weakness, brittleness, porosity, non-uniformity, 
soft or hard spots, incomplete penetration, lack of 
fusion, under-cutting, slag inclusions, warping, crack- 
ing, or corrosion, poor electrical conductivity (when 


needed), burning or other damage to metal, discolora- 


| tion, characteristics too different from those of the base 


tnetals, etc 
EXPANSION AND CONTRACTION 


ANY of the welder’s troubles are due to expansion 

and contraction during heating and cooling. This 

calls for knowledge of the amount to expect, how to pro- 
vide for or guard against it, how to control it and the re- 
sulting distortion in different types of welds, how to con- 
trol warping or shrinkage, how to remove warping 
after it has occurred, and how to relieve stresses. Warp- 
ing may be controlled by pre-springing or initial dis- 
tortion, by “strong-backs” or temporary stiffeners (for 
large work) ;- jigs (for small assemblies) ; and use of 


proper tacking, wandering and balanced welding se 
| quences. If warping has occurred in a structure, the 


following corrective measures may be used: Use of 
shrinkage (alternate heating and cooling, with ham 
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EASIER, FASTER ASSEMBLIES... greater holding 
power... convenient disassembly... are the reasons 
why Bristo Multiple-Spline Socket Set Screws are being 
used in tremendous quantities now that it is so important 
to specify the best. To accommodate greatly enlarged 
demand, manufacturing facilities have again been in- 
creased — this time by 25% — and further expansion is 
being planned. 


WHY 


“BRISTO” 


MEANS 


“TIGHTER” 


Bristo: No expand- 
ing pressure; the 
key pulls the screw 
around. 


THE TIGHTEST-SETTING 
SMALL SCREW ON THE MARKET 


When the fastenirig point is awkwardly located 
or so small that it’s hard to get at .. . or where 
vibration will be encountered . . . plan on using 
Bristo Screws. 

The unique multiple spline design gears the 
screw to the key — for convenience in handling 

. and to utilize greater wrenching force with- 
out damage. The Bristo screw can be turned far 
beyond the point where an ordinary screw would 
burst or at least round out. Sizes as small as No. 
4 wire can be set to withstand real vibration. Yet 
if adjustments need to be made, a flick of the key 
will loosen the screw. 

Specified by leading aircraft and communica- 
tions equipment manufacturers; ideal for elec- 
trical appliances, cameras, motor assemblies, 


instruments, etc. See other applications listed in 
THOMAS’ REGISTER. 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless . 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 
" from 8 gauge to the very 
finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and 
release the wire — all in 
ONE simple foot pedal 


movement. 





E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to oper- 
ate as a pair of pliers. 


Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. 


Will not crush stranded wire. 


For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 
FOR 10 DAYS TRIAL 


neat obligation, you can t ame the merits of a Pyramid stripper 

iouewr shop on your own work for ten days. Send your wire samples 

specifications so we may accurately gauge your needs before 
dieuian machine and instructions. 


Send for Circulars and Full Particulars 


All Pyramid E-Z Wire peetapere-tnotating the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overhand Lever ‘and Hand Wire 
models—are fully guaranteed for performance as well as mechanical 
construction. 


MOO a Le 





2224 SO. STATE STREET, CHICAGO, ILL. 
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mering or mechanical working), shrink welding (run- 
ning a bead of weld metal on convex side of a buckled 
area), added stiffening (on plates, pull into line by 
strong-backs, weld additional stiffeners to plate to make 
it retain its plane), and design using minimum filler 
metal, with joints located to balance each other and 
avoiding localized areas of extensive shrinkage. 


INSTRUMENT PERFORMANCE 


(Continued from p. 102) ; 
jewels? The answer to these questions will perhaps 


throw further light upon the application of springs. 
Because the power motor has to do its work in 
overcoming loads, the internal friction is in compari- 
son, of negligible value. In instruments however, all 
the energy required is that for actuating the coils or 
magnetic fields. This energy must be kept low to avoid 


POINTER 


~ 
| 
| 
r 


lew 


Bs Aja 


)\ TOP+BOTTOM SPRING 
|| \ ASSEMBLY MUST USE 
ORIGINAL MATCHED SPRINGS 


(ee 


SOLDER 





Fig. 9 Moving clement assembly hav- 
ing a pair of matched springs. 


errors due to heating or other influences affecting ac- 
curacy, and sensitivity must be high to avoid effect upon 
the circuits themselves. With low input energy the 
friction would be high unless the moving parts are made 
very light, the pivots hard and sharp, and the bearings 
of the jewelled type. 

For a given weight and moment of inertia of the 
movement the spring must be designed to give the 
proper operating torque, not only to overcome friction 
but also to give the movement a satisfactory action in 
regard to legibility of indication. 

Instruments are provided with suitable damping 
agencies, arranged to bring the pointer to rest in the 
minimum time without troublesome oscillations without 
which, due to the low friction, the pointers would con- 
tinue to swing with every change in the circuit. 


It is outside the limits of this article to describe the 


various damping methods employed. An instrument is 
said to be critically damped or dead beat when the damp- 
ing is such that the pointer comes to rest with the 
least ‘amount of swinging. 

The response time is the time required to come to 
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FOR THE ULTIMATE 


emp LIE 


A een tttitiy 
' Extruded 
- Shapes 








Ce me my 


Structural strength member / 


Couple the extrusion method of manufacture 
with the natural lightness and high strength of 
magnesium for a weight-saving combination 
that’s hard to beat. Magnesium extruded 
shapes let you achieve the ultimate in lightness 
with safety and economy. 

In extruded magnesium shapes, the metal can 
be placed exactly where needed. No wasteful, 
weight-adding excess to satisfy the limitations of 
a manufacturing method. Note how the bus top- 


rail section pictured above provides for its own 





MAGNESIUM 
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assembly into the structure and for addition of 
top and side sheets. The necessity for building 
up sections by riveting or welding is avoided. 

Magnesium extruded shapes and other prod- 
ucts are now available through American 
Magnesium Corporation for purposes author- 
ized by W.P.B. Our representatives will gladly 
assist you in meeting your requirements. 
Aluminum Company of America (Sales Agent 
for American Magnesium Corporation) 1715 
Gulf Building, Pittsburgh 19, Pennsylvania. 


PRODUCTS 
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PARTS 


PRECISION 


U , - 0 Plant. 
rec su n Metal W rking ( nt 


The Ace P 


HAVE AN ACE UP YOUR SLEEVE 
FOR POST-WAR 


How about that post-war product you have been rolling 
around in your mind? Let Ace help you plan its con- 
struction and production. Ace has a complete service 
offering many real advantages to anyone considering 
products that involve small parts and assemblies requir- 
ing stamping, machining, heat-treating, or grinding. 

Here under one roof are the ingenuity and modern 
equipment to help you design that product of yours... 
make the necessary tools and dies . . . and put it into 
production. Furthermore, on certain products, we have 
a complete sales and merchandising staff to put it on the 
market, if you so desire. 

As a veteran of World War II on the production-front 
and three-time winner of the Army-Navy ‘“‘E” Award, 
Ace has acquired the knack of machining delicate parts 
to incredible accuracies—and doing it fast, on a mass- 
production basis. In terms of peace-time production, 
this offers important competitive advantages. Have 
an Ace up your sleeve. Plan with Ace now. 





>>>, 


oe 


ACE MANUFACTURING CORPORATION 


for Precision Parts 


8 


1247 E. ERIE AVE., PHILADELPHIA 24, PA. 
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rest. Speed of response is 
a matter of design in- 
volving (1) the inertia of 
the moving element, (2) 
the damping, and (3) the 
spring strength. Fig. 10 
illustrates the effects of 
varying the spring 
strength in any given in- 


i/ 
Note Increasing Time 
with Decreasing S 





strument, the damping 
So and inertia being con- 
stant. The solid line 


Fig. 10 
Effects of varying spring strengths 
as applied to a moving element. 


shows the amplitude and 
time of the oscillations 
with a spring of a cer- 


tain strength and _ the 

dotted lines show the effects of doubling this spring 
; . ‘ . = 

strength S = 2S° and of half the strength S = o 


For the instrument on which these curves were made, 
S? . : 
the spring strength gives approximately the best 


effect, and any weaker springs would unduly increase 
the response time making the action sluggish. 
In order to reduce the friction errors to a satisfactory 





Fig. 11 


Inspection of finished springs. 


degree a definite minimum value of the ratio of the 
torque to the weight of the movement is required. The 
generally accepted unit for this value, appropriately 
termed “The Factor of Merit’? is expressed by an 


equation which can be stated thus: F of M =~ 
in which, “a 
T = Torque in gram-centimeters per degree 
of deflection 
W = Weight of the movement in grams. 

Some writers, including the author have preferred 
the value W!" for theoretical reasons. 

Experience over many years has indicated that the 
value of F should not be less than 0.0004 and should 
preferably be 0.001 as proved by tests on many well 
designed instruments of normal accuracy rating. 
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Sure it 
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IT’S EQUIPPED WITH G.E. 


EFORE the war many leading elec- 

trical appliance manufacturers, ever 
mindful to extend the life of their products 
and improve their appearance, equipped 
them with G-E Cords. Today, busy war 
workers are still enjoying the benefits of 
living electrically because of these manu- 
facturers’ untiring efforts. Women appreci- 
ate the durability of theirelectrical servants 
because cord failure now might burden 
them with many hours of careand drudgery 
in the home for the duration. 


Molded-on plugs gained for General 
Electric great acceptance for one out- 
standing reason—their durability. This 
General Electric feature molds the plug 
to the cord making a one-piece construc- 
tion. It not only makes the power cord 
sturdy but also protects the connections 
against strains and rough usage. 


Soon, we hope to supply you with new 
G-E Cords having molded plug _protec- 
tion, better wire insulations and more 
colorful finishes to enhance your product 
as never before. For additional informa- 
tion write to Section Q-1043—12, Appliance 
and Merchandise Dept., General Electric 
Co.. Bridgeport, Conn. 


AAA BY 


GENERAL ( ELECTRIC 
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Hear the General Electric radio programs: “The 
G-E All Girl Orchestra” Sunday 10 P.M. EWT, 
NBC. “The World Today’ news every weekday 
6:45 P.M. EWT, CBS. 


BUY WAR BONDS 
AND KEEP THEM 
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There are a great many pos- 
sible applications in electrical 


—No. 4 : 
equipment for 


Sizes 


» diameter 


quite 


to 1yva 


SELF-LOCKING HOLLOW SET SCREWS 
... with the knurled points 


Tightening in the usual way causes the knurled points to 
dig in and lock the screws so they can't work loose ... yet 
they're easily removed and can be used over and over 


again. Use “UNBRAKO" Self-Lockers and be sure that 


there can be no functional failure because of loose set screws. 
Write for further details. 
OVER 40 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX 594 
—— BRANCHES —— 
BOSTON + DETROIT + INDIANAPOLIS « CHICAGO « ST. LOUIS « SAN FRANCISCO 








on the job for TIMING PRECISION 





SIGNALLING 
TIMER 





A new Timer designed to give the highest degree of precision con- 
trol. The Series $ Timer will command visual and audible attention 
the instant a time interval is completed. This Signalling Timer pro- 
vides for the automatic closing or opening of a circuit at the end 
of elapsed time. As an indication of the versatility of the Signalling 
Timer, it will also operate additional buzzers, bells or lights at 


remote locations. 


FEATURES OF SERIES S SIGNALLING TIMER 
Rugged construction Maximum Interval 1 minute 
Compact—5 x 5 x 3/2 inches to 3 hours 
Dial calibration 1 second Motor, slow speed—selt-starting 
to 5 minutes Pure silver contacts 


Write for Bulletin Al4 


INDUSTRIAL TIMER CORPORATION 


NEWARK, NEW JERSEY 


110 EDISON PLACE 
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MACHINE CYCLES 


(Continued from p. 111) 
for one system seldom if ever can be transplanted t 
another accomplishing the new motions in the most 
efficient manner. 

No matter which of the three methods of approach 
to the design of the system used to accomplish the de 
sired automatic or semiautomatic sequence operations 
is chosen certain basic facts must be established. The 
first fact to be established is whether or not the incep- 
tion of the sequence of operations is to be automatic of 
manual and the second is the time limitations imposed 
on the sequence. The method of inception in most cases 
is characteristic of the sequence being considered. Some 
sequences must be automatic because they correct an 
undesirable condition whereas others must be instituted 
at the discretion of the operator and must be manual, 


TIME LIMITATIONS IMPORTANT 


, 
K° fABLISHING the time limitations imposed on 
the sequence is one of the most important consid- 
erations and this importance cannot be overemphasized. 
A superficial consideration of this phase of the automatic 
or semiautomatic sequence system often is the basic 
cause for unsatisfactory performance requiring design 
changes after the preliminary test models have been built, 
To establish the time limitations the sequence systems 
should be divided into two catagories and so considered. 
The first category includes those corrective systems such 
as temperature control, liquid level control, as well as 
tool controls. In these systems the inception of one 
operation is dependent upon the completion of the opera- 
tion immediately preceding it and the time provided for 
the complete series of sequence operations is not fixed 
in that it can vary slightly without being objectionable, 
The second category of sequence systems are those 
to be accomplished in a definite time which cannot be 
varied once established. Such systems require a very 
rigorous and thorough examination of the time needed 
for each operation in the sequence and the system needs 
a master timer or control to maintain the overall syn- 
chronism. The sequence system employed on a phenolic 
molding press illustrates this type. Here one cycle 
must be completed so the next one can begin and the 
speed or production rate of the press is maintained at a 
constant figure so that it can be coordinated with other 
equipment associated with it. Yet most of the individual 
operations in the sequence are not dependent upon time 
alone but should be compensated for temperature, pres- 
sure, and other variations which affect the uniformity 
of the product. Such a problem boils down to the com- 
bination of variable quantities to produce a fixed quan- 
tity wnich, if not impossible, so nearly approaches it 
that for all practical purposes it may be so considered. 
The other choice in such a sequence system is to elimi- 
nate the variables causing the need for variation in the 
time of the individual operations by the addition of 
other controls or secondary sequence systems. Then the 
time needed for each operation in the master sequence 
system can be held at a fixed figure and so timed. 
Having eliminated the variables in the individual 
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FLEXIBLE ELECTRIC 
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nearly every Se shape, 
size, contour and thermal output. | 


More than 500,000 in use, main- 
taining exact temperatures... even 
in sub-zero conditions, if necessary. 





Send for our new booklet: ‘‘Con- 
trolled Electric Contact Heat.” 
Write H. & A. Engineering Dept., 
86-100 Leroy Ave., Buffalol4,N.Y. 
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PLANTS IN BINGHAMTON AND BUFFALO, N. Y. 
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Partners in Industry’s Progress 





STROM Balls Serve The Nation 


NOW AT WAR—LATER IN PEACE 


Now on fighting fronts and war-production lines Strom Steel 
Balls are contributing to the great offensive of the United 
Nations. When peace is won Strom Balls will be equally 
instrumental in solving the problems of design and produc- 
tion of better peacetime products for home and industry. 


For Better Rolling Mileage Specify Strom Balls 


STEEL BALL CO. 


1850 South 54th Avenue ° Cicero, Illinois 








they may limp home . . . but they'll leap back 


@ The jobs of salvage performed in the open fields of 
France and at base repair shops in Britain are little short of 
miraculous—with all the skill of American mass production. 


For se aoe ae Holly produces special locking 
pins—much like a sa any pin—in various sizes and lengths. 
A single pin is threaded through as many as half a hundred 
bolts, locking the nuts securely. These time and labor saving 
pins are but one of Holly's versatile facilities now engaged 
in peace as well as war time pursuits. 


Phone Holly 2211 or from Detroit Dial Cherry 4419 


AMERICAN SPRING 
0 HOLLY inc. wots, micuican 
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operations it now is necessary to divide the total time 
neededsfor the complete sequence into that needed for 
each of the individual operations. This can be repre- 
sented graphically by means of a circle diagram. The 
time for the entire sequence is represented by a circle 
and this circle is divided into segments representing 
the time needed for each individual operation in the en- 
tire sequence. If the medium of execution is electrical 
or hydraulic the interval between inception and execu- 
tion can be considered as zero but if mechanical me- 
diums are used this time must be considered in the 
overall picture. 


DON’T FORGET YOUR KINEMATICS 


7. ME intervals available for the sequence, along with 
the type of motions or operations to be accom- 
plished, permits the selection of the medium of execu- 
tion, either electrical, hydraulic or pneumatic, or me- 
chanical. No matter which of the three systems is 
employed the mechanical linkages needed to convert 
the energy of the medium of execution into useful work 
next must be designed. This resolves itself into the 
subject of kinematics of machines which deals with the 
motions of the component parts without any considera- 
tion of the materials or sizes of the various members. 
Ikach member is represented by a straight line and the 
relative motions are studied in this manner. 

The subject of kinematics is a science in itself and 
little more than mention of it can be made in an article 
of this type. However, basically it is a graphical study 
and, though much brute strength labor can be avoided 
by a knowledge of standard linkages and the motions 
they produce, in the final analysis it boils down to ex- 
perience once again. Usually linkages which have al- 
ready proved successful can be adapted to the new sys- 


tem avoiding mistakes but real economies may be 
overlooked by sticking to stereotyped designs. A fresh, 


even unorthodox, viewpoint, tempered with experience 
can produce unbelievable simplifications if applied to 
the kinematics of sequence operations. 

It was just this sort of unorthodox approach which 
led to the use of horizontal instead of vertical presses 
in the ceramic industry thereby permitting the use of 
purely automatic handling equipment. This was im- 
possible with vertical presses because the unfired clay 
pieces were deformed in moving from the press to the 
conveyor system. 


MATERIALS MUST BE SELECTED 


NCE the methods of inception, the medium of 

execution, the timing, and the kinematics of the 
automatic and semiautomatic sequence operation have 
been established the design has been crystallized. How- 
ever there still is need for real engineering in the selec- 
tion of the materials and the methods of manufacture 
of the component parts. This particularly will be true 
in those products appearing in the peacetime conversion 
in the not-too-distant future because of the many new 
materials and manufacturing techniques which have 
been fostered by the limitations imposed by present 
conflict. The whole new series of national emergency 
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Typical wall-mount- 
ing construction, with 
light durable expanded 
steel mesh protective 
enclosure. 





Standard Dry Type 
Drip-proot Transtorm- 
er showing welded 





Standard Dry Type Transformers are 
made in sizes from 0.050 to 1000 KVA. 
They are of modern design, economi- 
cal and dependable. 





For weather proof serv- 
ice, Standard type MC 
transformers are used. 
Core and Coil are com- 
pletely surrounded by 
meoisture-proof com- 





Provide these Practical Advantages : 


] NO FIREPROOF VAULTS NEEDED for housing COMPACT—and light in weight, saving floor 
the transformer. The consequent saving of space and permitting greater flexibility in 
time and material is very worthwhile. arrangement of equipment. 


2 INSTALL NEAR LOAD CENTER, thus reducing 4 EFFICIENT, ECONOMICAL—The efficiency 
long, expensive wiring installations and im- of Standard Dry Type Transformers means 
proving power characteristics at point of use. economy of operation and low installation cost. 


* * * * * 


Standard Dry Type Transformers may be Type Transformers serve dependably and eco- 
installed anywhere—inside public buildings, nomically. Available with either Class A or 
in mines and factories. No liquids to constitute Class B insulation. Drip-proof and enclosed 
a fire or explosive hazard. cabinets can be furnished. Our nearest repre- 

Made in many capacities, Standard Dry _ sentative will gladly furnish complete details. 


STANDARD TRANSFORMER CO. 


REPRESENTATIVES IN is PRINCIPAL CITIES 
Muhors of Distribution and Power (Oil or Non-inflammeble Askorel Cooled), Metering, Street 
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steels, some of which will remain even after the other, 
scarcer, alloying elements again are available, the vastly 
augmented list of synthetic plastic materials all illus. 
trate the unexplored possibilities. 

Also many materials such as aluminum and mag. 
nesium which were available before the war but could 
not be used because of their price will now be within the 
realm of reason as a result of the vastly increased pro- 
duction facilities. Then the product designer must 
explore new techniques such as powder metallurgy, 
improved die casting, improved plastic molding, electro- 
plating of plastics, new rust inhibiting coatings, welding 
to reduce the weight of the component parts and reduc- 
ing the machining time, inexpensive “rubber’’ dies per- 
mitting more economic tooling for small production 


Best EQUIPMENT 


NEEDS THE 
erat ik 


If you are designing new and better equip- & 
oa for tt po gear applications, | 





IT 


' incorporat ; 
no wae you will ee “¢ - aoa | runs. Such a spotty list of the progress made since the 
bes components —_ P eadeggoon. beginning of the war involves many omissions. 


% you require relays, remember 


’ 





component 
Cook “Extra-ordinary” Relays, designed by 
discerning engincers - built by craftsmen. 


Here are a few features of Cook Relays- 

+ Carefull aoe’ to the high 
standards of Cook engineering. 

+ Tooled and fabricated completely 
under one roof. 

¢ Careful selection of materials 
tested in our metallurgical laboratory. 

Precision manufactured with 
modern equipment in a model plant. 

« Assembled and tested with exacting 
care by skilled workers. 

+ Efficiency for quantity production. 


Cook Relays are used in the most 
critical equipment supplied to our 
armed forces. With this background, 
Cook Relays are truly worthy of consid- 
eration for your finest equipment. 


Illustrated above is the Cook Type 113 Relay. 
This is an A.C. relay with a single pile-up, 
laminated core, heavy Oilite bearing yoke, 
special silicon steel armature and heel piece, 


: : : ter gives pilots more blades twist the apparently © 
and plug-in base. Springs are of nickel silver — aa ‘ 
with bakelite ate baked at 150° for accurate horsepower figures rigid steel shaft. When the 4 
100 hours. and makes it possible to motor stops the twist disap- i 

squeeze five to ten per cent pears and the steel shaft, ' 
THERE 1S A COOK FIELD ENGINEER LOCATED being elastic, returns to iteal 


NEAR YOU TO ASSIST WITH YOUR PROBLEM 





| 


However to cover these improvements adequately 








TORQUEMETER FOR MORE 
EFFICIENT PLANES 





TWISTING a tough steel 
shaft with his bare hands, 
Research Engineer Bernard 
F. Langer of the Westing- 
house Electric & Manufac- 
turing Co., research labora- 
tories measures the amount 
of the twist with a magnetic 
torquemeter (which he de- 
signed). By measuring this 
twist in a whirling airplane 
propeller shaft, the torque- 


more miles out of every gal- 
lon of high-octane fuel. 

The vital part of the 
torquemeter is a stationary 
metal sleeve and coil assem- 
bly which encircles the pro- 
peller shaft and projecting 
from rings on the propeller 
shaft are two sets of gear- 
like teeth whose faces are a 
few thousandths of an inch 


tance between the 


this change and report it 


apart. As the propeller shaft © 
twists under load, the dis- 7 


a 


metal — 
sleeve and the shaft detect © 


Ie geet 


electrically to the dial on the ~ 


instrument on the board. 
As the engine turns over 


at high speed, it sends its 7 
power to the propeller blades ~ 


through the shaft. 
the resistance of the air the 


Against 


original shape. 

Operation of four torque- 
meters on a heavy bomber, 
one on each engine, will re- 
quire only as much electric 
power as it takes to light an 
ordinary electric lamp. The 
four meters will add less than 
the weight of 10 gal. of gas- 
oline to the plane’s tonnage. 
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WORTHY OF 


The wires and cables you incorporate in your products 
must be every bit as dependable as the components you 
produce yourself. To back up our fighters today, and 
to back up your trade-mark in the peacetime battle of 
tomorrow, you can count on Roebling Electrical Wires 
and Cables. The conductors are drawn and stranded 
and laid with all the skill of years of wire specialization, 
Metal selection, insulation, finish are supervised with 
highest integrity. 

You can put your trade-mark, without hesitation, on 
any electrical product you make in which Roebling Wires 
or Cables carry the loads. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


WELDING ELECTRODE CABLE, 
embodying thousands of 
separate wires made by 
Roebling to carry heavy 
electrical loads with 


extreme flexibility. 





WIRE ROPE AND STRAND + FITTINGS + AERIAL WIRE ROPE SYSTEW 






| WIRE CLOTH AND NETTING + HIGH AND LOW CARBON 
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Standard and 
CUSTOM 
CONSTRUCTION 
Oma LL 
specifications 
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CDE 
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HERCULES ELECTRIC & MFG. CO. 


INCORPORATED 


2416 ATLANTIC AVENUE * BROOKLYN 33, N. Y. 


DC and AC WELDERS + TRANSFORMERS * MAGNETIC CLAMPS * SOLENOIDS 
RIVET HEATERS * SPOT WELDERS * FLUORESCENT BALLASTS * SPECIAL CONTROLS 
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would bury the purpose of this basic consideration in a 
mass of interesting developments each of which requir- 
ing at least a full-length article. Hence the partial list 
only should serve to emphasize that the product de- 
signer must revise completely his prewar conceptions of 
materials and processes. Instead he must discard his 
inhibitions and consider each material from an unbiased 
engineering and economic viewpoint. Then the selec- 
tion will be wide and, from a prewar consideration, 
quite unorthodox. 

The choice of the materials and the design of the 
members of the linkages will be influenced by the 
stresses in them caused by the forces they must trans- 
mit. ‘The stresses must be calculated and the members 
made strong enough to perform satisfactorily under 
these conditions. Often the size of the member is not 
limited by the strength requirements but rather by a 
stiffness consideration. Because of this limitation 
cheaper, lighter materials often can be used to obtain 
the added stiffness without an increase in cost. As an 
example consider the use of plywood in aircraft con- 
It finds uses where a superficial examination 
However 


struction. 
indicates that aluminum is more desirable. 
the size of the aluminum member is not limited by its 
strength but by its stiffness so that the plywood, with 
its larger cross sectional area for the same weight and 
strength, gives the desired stiffness needed but impos- 
sible with an aluminum member. 


SIZE IS IMPORTANT 


HIS also accents another consideration in the choice 

of materials. In the selection of a suitable material 
for a given member the design must be considered from 
a size as well as a weight angle. If space limitations per- 
mit a member can be designed larger, using a cheaper 
material, whereas when there is not room a more ex- 
pensive but stronger material must be used. Therefore 
the cost per pound of the available materials must always 
be weighted by the size of the member designed with 
the respective materials before a true picture from an 
economic viewpoint can be realized. Often a truer per- 
spective can be obtained by converting the cost per 
pound of the available materials to the cost per cubic 
inch because then the comparison is not hidden by the 
specific gravity of the materials. 

From an examination of many electrical products em- 
ploying automatic and semiautomatic sequence opera- 
tions one weakness is apparent and this seems to be in- 
creasing rather than decreasing as the art progresses. 
The operations which now are done automatically are 
truly amazing and there is nothing more beautiful to 
watch than an automatic machine that is in perfect ad- 
justment and functioning properly. However there is 
nothing more impotent than a trouble shooter inexperi- 
enced on the particular machine trying to adjust or re- 
pair it. The natural reaction of the automatic machine 
designer to this situation is that inexperienced hands 
should not be trying to adjust the machine but the fallacy 
of such a position has been brought home forcibly by 
the present manpower shortage. 

Now a manufacturer operating with machines using 
automatic or semiautomatic sequence operations must 
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Where and How to Specify Plastics 


for the First Postwar Refrigerators 


VERY possibly you will some day be shaping 
entire cabinets for home refrigerators from 
plastics laminates or molding them from tough 
fibre-and-plastics combinations ... but prob- 
ably not for the first postwar models. 


The important jobs plastics can and undoubt- 
edly will fill in the first postwar refrigerators 
are charted below. These are the jobs in which 
plastics have proved they can improve appear- 
ance, improve performance or cut costs. 

Of course, before you specify any plastic for 


a particular part, you will want to know more 
than this chart alone can tell you, but notice 


one important fact: the chart includes virtually 
every basic type of plastic of interest to the refrigera- 
tor designer. . . yet it covers only Monsanto Plastics. 


Whatever the product you are planning for 
postwar production, that should suggest one T 


of the best reasons for calling in a Monsanto 
consultant when the subject of plastics comes 
up in your planning conferences. He can give 


you experienced advice on the ‘widest, most PLA S TI i S 


versatile group of plastics supplied by any one 
manufacturer. For his help on your problems, 
write: MONSANTO CHEMICAL ComMPANY, Plastics 
Division, Springfield 2, Massachusetts. 


SERVING INDUSTRY...WHICH SERVES MANKIND 
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Lamp switch parts—Resinox 






Fluorescent lamp shield—Lustron 


a eee Lamp sockets —Resinox 
pee Control panel, knob—Lustron 


Hinge, washer, gasket—Nitron 
A tr Evaporator door—Lustron 
hte TO Door handle —Lustron, Fibestos, Resinox, 
te s Resimene 
Latch piece — Resinox 


Shelf support—Lustron, Resimene 
(impact type) 


Handles— Lustron 
Compartment door — Lustron 
Drip tray — Lustron 


Breaker strips —Resinox laminate, Resimene 
surface for color 


Door liner—Resinox laminate, Resimene 
surface for color 


Fruit compartment— Lustron 

Vegetable compartment— Lustron 
Molded breaker corner — Resinox 

Clock bezel—Fibestos, Lustron 
Escutcheon—Fibestos, Lustron 

Bushings for refrigerator unit — Resinox 
Connectors for refrigerator unit — Resinox 


Housings for control parts —Resinox 





Terminal strips for refrigerator unit—Resinox 
molded, Resinox laminated 


MONSANTO PLASTICS FOR THE REFRIGERATOR 















































































Impact Heat Strength at Low| Dimensional Color Forms* Molding** 
Resistance Resistance Temperatures Stability Range | Supplied Methods 
| 

a 4g ee ao ee ee oe good to 230°F. excellent excellent extensive tceé 
FIBESTOS (cellulose acetates) . —* excellent good fair to good unlimited 1, c, € 
LUSTRON (polystyrene) good to 180°F. excellent excellent unlimited Cc, € 
NITRON (cellulose nitrates) excellent to 140°F. good good unlimited Sane 
RESIMENE very good all but light- 

(melamine-formaldehydes) — to excellent good oncoliant oxcoliont est colors ct 
RESINOX ‘ good to good to darker colors 

(phenol- formaidehydes) very good | excellent excellent excellent only 1 








rubber-like compounds are supplied in both thermoplastic and thermosetting (vulcanizable) forms, are 


VYNATE (vinyl! acetais) used primarily as fabric coatings and adhesives but can also be extruded in limitiess range of colors. 





*MC—molding compounds S—sheets R—rods T—tubes IR—industrial resins ** |— injection C—compression E—extrusion T—transfer form of compression 
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LET A SIMPLE RETAINING RING 
SAVE METAL AND MONEY FOR YOU 





Byvery shoulder on your machines or on your metal 
products should be examined to see whether or not 
smart engineering could take advantage of these 
modern artificial shoulders on shafts or in housings. 

It is needless waste in most instances to turn your 
shoulders by cutting down larger shafts, when you 
can groove a smaller shaft and apply a spring steel 
retaining ring. You'll get excellent results at unbe- 
lievable savings. 

It's expensive to hold a mechanism in place with 
unnecessarily big shoulders or collars,-or to tem- 
porize with small cotter pins, etc. Let us show you 
how spring steel retaining rings can do a thoroughly 
efficient job for you. 

More and more retaining rings are being used in 
these days of necessary economy. Every ounce of 
metal and every cent of cost is more important today 
than ever before. 

Write today for our descriptive folder on Retaining 
Rings. 


THE NATIONAL LOCK WASHER COMPANY 
Newark, N. J., Milwaukee, Wis., U. S. A 







Retaining Rings 
save money 
and metal 


Type XRC 
tround closed) 





Tyne WA 
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keep these machines running at all costs. If trouble 
develops he is faced with the choice of waiting for as 
long as several weeks for service or trying to clear the 
trouble himself. Usually the latter course of action is 
chosen so that a man, who has not studied the sequence 
controls when they were functioning properly, must 
service the equipment without special tools, usually 
without complete wiring diagrams, and without a true 
appreciation of the functions of each of the control ele- 
ments. The net result is that many of the safety devices 
are jumpered out of the circuit, interlocks are elimi- 
nated, and many of the operations which were purely 
automatic in the original design have been made semi- 
automatic or manual, 

In discussing this problem with engineers and de 
signers of complicated machines, it is very difficult to 
get them to assume the responsibility for such a course 
of action. Yet their design is condemned, rightly or? 
wrongly, when an operator is hurt, or when the machine 
fails even though the sequence controls have been 
changed destroying the original concept and purpose of 
the machine. The ideal would be realized when the 
designer considers this factor and keeps this considera- 
tion before him throughout the whole design develop- 
ment. Obviously it will not be possible to make all the 
control components simple enough to be serviced and ad- 
justed by an amateur no matter how intelligent he may 
be. The need for amateur servicing of those sensitive, 
delicate, components can be eliminated by the use of 
packaged or even sealed units. Then spare units can 
be carried if desirable permitting the return of the unit 
to the factory for expert maintenance. The simpler, 
less sensitive control components can be serviced in the 
field so assuring satisfactory, trouble free performance 
of the machine in the manner intended by the designer. 

If such a policy were followed in the design of auto- 
matic and semiautomatic sequence equipment there 
would be little unjustified complaints resulting from 
tampered equipment and it would meet with more uni- 
versal acceptance and approval by the old-timers who 
naturally are opposed to new gadgets with which they 
are not familiar and of which they are naturally sus- 
picious. Then automatic and semiautomatic equipment 
truly would accomplish the purpose as envisioned in the 
original design. It would free man of the monotony 
and drudgery of oft-repeated operations without im- 
posing additional tasks on him. 













LICKING VIBRATION 





(Continued from p. 116) 5 
consists essentially of a splined shaft to which the cup 


portion is welded, two sets of leaf springs, a cam as- 
sembly and a retainer. The engine driving membet 
engages the spline shaft of the generator and drives the 
cam element through the medium of the leaf springs. 
This coupling acts as a variable frequency drive, since 
the stiffness rate of the leaf springs varies with the an- 
gular displacement of the cam, and is of the same type 
as that used in the solution of the preceding problem. 

Another type of flexible coupling consists of an oil- 
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OH MITE 


EXPERIENCE 










sistor # 


Re 
: Rheostal for Each 





job 


Time : 
Ben 


i 


LILI] eee 


What better assurance of these important benefits 
than the record itself! . . . The record of Ohmite 
experience in pioneering new rheostat, resistor 
and tap switch developments—in producing the 
widest range of types and sizes—in meeting 

the varied requirements of innumerable applica- 
tions with high quality units that have proved 
their reliability and long-service economy. 








In designing for war or postwar . . . remember 
Ohmite experience. Consult our engineers on 
your control problems. 





OHMITE MANUFACTURING COMPANY—— 
4804 FLOURNOY STREET + CHICAGO 44-U.5A——— 
Foremost Manufacturers of Power Rheostats, Resistors, Tap Switches 

Write on company letterhead for Industrial ® eens = 


» Catalog and Engineering Manual No. 40. . 
Gives complete, helpful data and informa- e 
tion. Address Ohmite Manufacturing Co., — = \Ae ALY Sa atte 
* 4818 Flournoy St., Chicago 44, Illinois. —3 q 
‘e* ee © © © elt lo ee 


MITE 


RHEOSTATS ¢ RESISTORS ¢ TAP SWITCHES 
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“This is Where Nuts Shake Loose,” 


say over a thousand fleet operators 
in recent survey* 


1. Universal Joints and 7. Wheels 36.2% 
drive shaft flanges & Backing Plate to 
59.4% Axles 23.0 
2. Rear axle 9. Clutch and 
flanges 56.5 brake 13.7 
3. Spring clips 54.3 and 52 other parts of 
4. Bumpers . 49.5 the truck assembly, as 
5. Body Bolts 45.0 well as 24 places in 
6. Engine supplementary equip- 


supports 





1,160 Fleet Supervisors 
put their finger 
on the LOOSE NUT MENACE! 


Long life and high use are vital factors to 
fleet operators. To solve the loose nut 
menace, they call for an all-metal, one-piece 
nut that can’t shake loose. 

In the No. 1 danger spot named above, 
Boots Self-Locking Nuts held fast through 
12 months testing of hard-driving wear 
and tear. 

With its built in steel lock, the all metal 
Boots Nut grips tight. It can be used again 
and again, is ‘unaffected by water, oil, 


chemicals. 
SELF-LOCKING 


BOOTS x 


“There's No’Excuse for a Nut Shaking Loose” 


Boots Aircraft Nut Corporation 
General Offices, New Canaan, Conn. 





*OPERATORS OF 
10,000 MOTOR VEHICLES 
say that.use of a vibration- 
proof nut like this would save 
tens of thousands of dollars 
in service costs. 


Representatives in New York « Chicago « 
Konsos Cily © Dollas « 


Detroit « 
Toronto « 


Indianapolis + los Angeles 
Montreal * Vancouver 


Permometal*, the osmium alloy tip on Permopivots,* gives them 
an endurance far in excess of ordinary pivots. The greater 
resistance to wear found in Permopivots even under severe 
vibration is due to the alloy’s extremely low co-efficient of fric- 
tion and its complete freedom from abrasive material. Permo- 
pivots are also non-corrosive and non-magnetic. Write for com- 
plete information. *T. M. Reg 


PERMO, In corporated 


6423 RAVENSWOOD AVENUE + CHICAGO 26, ILLINOIS 
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resistant rubber disk bonded between two steel plate 
Each of these plates incorporates a splined hole at th 
center, one of which engages a stub shaft spline ag 
the other engages the splined end of the armature s 
The stub shaft screws loosely into the armature shj 
(left hand thread) and the two splined elements, a 
ture shaft and stub shaft are separated by a wa 
which also serves the purpose of locating and ali 
the coupling. 





COUPLING FLEXIBILITY 


HIS unit allows for slight misalignment between 

the engine and generator, minimizes response tp 

high frequency torsional vibration, and absorbs sudden 
torsional accelerations and decelerations imparted by the 4 
A 








—QUTER SHAFT 
—INNER (QUILL) 


SHAFT | 














UILL shafts with or without damping 
offer a solution to the generator drive 
provolem. A—Three spline shaft with driving, 
damping clutch and tapered elements to drive 
the armature. B—Damping unit here consists 
of a frictional disk with integral splined collar. 
The friction torque necessary for optimum 
damping conditions is regulated by the pressure 
of a built-in spring. 


DAMPING CLUTCH 
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OUTER SHAFT 
DAMPING CLUTCH SPLINE 


TAPERED 
DRIVING SPLINE 
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drive. Such a coupling should be designed so that the 
torsional natural frequency resulting from its combina 


tion with a given generator will not result in dangerous = 
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..- ADD A PLACE 
AT YOUR PLANNING TABLE 


TENSION CONTROL (2569) Reliance Motor- 
drive for Tension Control is a good example of 
taking full advantage of characteristics inherent 
in the motor. It eliminates troublesome clutches 
. » « contributes substantially to the quality and 
uniformity of product which must be processed 
under tension. 





4 Q He can help machinery builders to put 
Laney added sales appeal into that new machine. 


He can help manufacturiag and processing 
plants to get the most from new production machinery a 


: : TANDEM OPERATION (3124) The process- 
Of processing lines. ing of materials in coil form is facilitated by 
the use of Reliance Tandem (or Range) Drive. 


~~ 
~- 

- 
ane 


He can help b tting electric motor-drive into the Material moves faster with less handling . . . 
. 7 i 8 or-d driving partsare simplified, space is saved. This is 
= picture early, where it properly and profitably belongs a subject of every-day consideration at Reliance. 


—so that design and planning begin with the question 
“What functions can the motor perform besides 
supplying power?” Reliance engineers in the in- 
dustrial centers listed below can aid you in finding 
profitable answers. 










Motor Drive Provides 
Within Itself a Means of 


SPEED CONTROL « REVERSING 
BRAKING * CONTROLLED ACCELERATION | 
TANDEM OPERATION - REMOTE CONTROL 
TENSION CONTROL + SAFETY 
SLOW SPEEDS (SNGCiNsrécnion 


Applying these functions to boost production 
and improve quality is APPLICATION 
ENGINEERING, That’s our business. 


SPEED CONTROL (4578) Nothing offers 
greater possibilities for the simplification of 
machine design than Reliance Adjustable-speed 
Drives. Available for both A-c. and D-c. Ease 
and convenience of control contribute to all-day, 
top-notch production. 








) RELIANCE ELECTRIC & ENGINEERING CO. STREAMLINING (3691) Used asa basis for 


streamlined design Reliance Motor-drive con- 
1069 tvanhoe Road + Cleveland 10, Ohio tributes to much more than beauty. Power is 
closer to where it is needed,—there are fewer 








Birmingham ® Boston ® Buffalo * Chicago ® Cincinnati © Detroit ¢ Greenville (S.C.) © Houston . ee ” - 
he los Angeles © Minneapolis ¢ New York * Philadelphia * Pittsburgh * Portland (Ore.) « St. Louis a - ee. cent et soe. 
a- Salt Lake City ¢ San Francisco * Syracuse * Washington, D.C. © and other principal cities ized with other machine o aokninn ten giinag te 
, made to do its complete job as a production aid. 
u 
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e Ball Bearing « 


MOTORS 


The Choice of 
Leading 
Design 
Engineers 


alley 






Ree” 





.. - because BETTER MOTOR 
has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 


SPLASH DESIGN 


Valley Ball-Bearing 

Motors are designed 
te meet 

eonditions where 

liquids, 

dropping 

. ore 

protected ageteast 

A fo 

norm ry) can- : : 

att are incorporating Valley Ball-Bearing 


Motors in their plans. 





Bali-Bearing Motors 
4 te 75 Horsepower 


VALLEY 
Electric Corp. 
4221 Forest Park Blvd., St. Louis (8) 


FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 


NO 
SPECIAL 
TOOL 
NEEDED 


* WRITE FOR BULLETIN 8&-D * 
‘KRUEGER & HUDEPOHL 


CINCINNATI, OHIO 


| Gig THIRD AND VINE STS 


DESIGN 


That is why prominent design engineers 












| amplitudes within the operating range of the power plant 


to which it is coupled. A method employed in some 
instances is the use of a quill shaft with or without 
provisions for damping. 

The engine drives the generator through a quill shaft 


| which has three splines: a driving spline; a damping 


armature shaft. 


clutch spline; and a tapered spline which drives the 
The purpose of the quill shaft is to 


_ minimize the transmissibility of high frequency vibra 
_ tions and thus it serves the same purpose as the rubber 


coupling of the preceding example. Low frequency high 


| amplitude response of the quill shaft and generator com. 


bination sometimes results in fatigue failures of the quill 
shaft. Consequently, if destructive amplitudes are antic. 
ipated, some means of damping the response of the drive 
should be employed. The damping unit consists of a 
frictional disc with integral splined collar. The splined 


collar engages the spline of the quill shaft (drive end). 
The frictional disc has sintered bronze surfaces on both 


sides ; ene side bears against a flange (integral with the 
rotor), and the other side bears against a spring-loaded 
pressure plate. 

In this case, the friction torque necessary for op- 
timum damping conditions, as dictated by the response 
characteristics of the undamped installation and the per- 
missible amplitude for indefinite fatigue life of the shaft, 
is regulated by the spring pressure. 


SOME GENERAL RULES 


ROM the previously discussed examples it is clear 

that there are certain fundamental rules to be ob- 
served in combating excessive vibration of electrical 
equipment. These rules are, of course, no different 
than those applying to the solution of vibration problems 
encountered in the operation of any other type of equip- 
ment. They differ only in their complexity and in the 
extent of their application to the particular problem in- 
volved. From the example of the generator mounting 
flange and bolt failures we may deduct the following 
general rules which may be applied to any similar 
problem. 

First of all, the structure must be capable of with- 
standing the vibratory impulses emanating from the 
power plant, and second, the dynamic properties of the 
structure must be such that no serious magnification of 
these impulses occurs. If it is at all possible, the stiff- 
ness and mass properties of the structure should be s0 
designed that localized resonance does not occur in the 
operating range of the engine. Where this is not pos- 
sible it becomes necessary that the inherent damping 
properties of the affected unit reduce the transmissibility 
of the vibration to the extent that safe operation at the 
critical speed or speeds involved may be possible and 
without hazard. 

Reference to generator shaft failures encountered in 
the accessory power plant installation leads us to similar 
general conclusions. In this instance the torsional stiff- 
ness of the coupling shaft and the inertia of the rotating 
member are the factors to be considered. These ele- 
ments must be designed so that resonance does not occuf 
in the operating range of the engine, or, when resonance 
does occur, the system must have sufficient natural or 
applied damping to limit the response amplitudes to 2 
safe value. 
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@ Anaconda Plastiseal Coils have a 12-year 
record of outstanding performance, which 
has now been highlighted by the toughest 
sort of war applications. 

These coils are built up of sealed layers 
of Lumarith* (cellulose acetate) which is 
chemically inert under the conditions met 
within the coil. No paper, wax, varnish or 
glue is present—nor any other material which 
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: 


might permit electrolysis to occur and cor- 
rode the winding. The edges of the cellulose 
acetate are coalesced by a special process with 
the end washers, resulting in a complete seal. 
No impregnation whatever is needed. 

Even in the presence of moisture and di- 
rect current, Plastiseal Coils have exceptional 
resistance to corrosion. Appearance, mechan- 
ical strength and insulating qualities are 


outstanding. 


The enlarged cross-section above 
is distorted to show Plastiseal con- 
struction. Each layer of wire is sep- 
arated by a sheet of cellulose ace- 
tate, the edges of which are fused 
to the end washers. This protective 
construction effectively prevents 
corrosion, 


Plastiseal Coils are one of the many fine 
engineered products of Anaconda. Any of our 
sales offices will be glad to refer inquiries to 


our coil engineering staff. 44236 


*Reg. U.S. Pat. Off. 
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Unseen — unheard — yet Radar reaches up 
to stop the enemy plane in a flash of flame. 
Doyle Coils ere an,integral part of such equip- 
ment, because the delicate mechanical brain of 
Radar calls for utmost precision. 








The same expert design, uniformity of wind- 
ing, and electrical and physical correctness de- 
manded of Doyle coils by Radar is built into 
every Doyle Coil. This can mean new peak 
efficiency along your assembly lines 
correct product performance. 



















































Layer Wound Coils 


Wound in multiples of 
from 8 to 30 on 27 in. long 
spiral wound tubes of 
kraft, fibre, cellulose ace- 
tate, etc. Subsequent op- 
erations include cutting 
apart, installing finish 
leads, wrapping, impreg- 
nation, rigid testing. 






































TRANSFORMERS by DOYLE 


A ‘typical fully enclosed transformer. 
Sizes range from a few watts to several 
kilowatts capacity. Smaller units such as 
filament transformers, audio transformers 
and filter reactors are often mounted in 
channel frames, with or without side shells. Se) 


Fully Enclosed 
Transformer 
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**One Good Turn—or a Million” a 


ames W. DOYLE inc. 


2734 WN. Pulaski Rd., Chicago 39, Illinois 


| three additional purposes, the War Production Board 


WASHINGTON SAYS 


(Continued from p. 120) 
the Office of Contract Settlement were formulated by a 


committee made up of representatives of the War De- 
partment, Navy Department, United States Maritime 
Commission, and the Federal Reserve Board and were 
approved by the Contract Settlement Advisory Board 
established by the Contract Settlement Act of 1944. 

Mr. Hinckley said that to speed up the granting of 
small loans in the field, the Federal Reserve banks, as 
fiscal agents, have been authorized to approve T-loan 
guarantees totaling $500,000 or less to a single borrower 
at one time. 

The regulation states in part: “The requested per- 
centage of guarantee should not ordinarily be questioned 
by the Federal Reserve bank or the contracting agency if 
it does not exceed 90 per cent ; and a contracting agency 
should not authorize a percentage of guarantee in excess 
of 90 per cent, or 95 per cent in the case of small loans, 
unless the circumstances clearly justify the financing 
institution in requesting it and other means of interim 
financing are not promptly available. The borrower’s 
certification of his investment in termination inventories 
and receivables, and of amounts payable to subcontrac- 
tors should not be questioned by the Federal Reserve 
bank or the contracting agency unless there is reason to 
believe it is substantially overstated in value.” 

Accompanying Regulation No. 1, the Office of Con- 
tract Settlement made available the texts of its standard 
T-loan Guarantee Agreement, Termination Loan Agree- 
ment and Explanatory Notes with reference to these 
agreements. 


Rectifier Tubes. \WPB announces that Limitation 
Order L-264, governing the manufacture of rectifier 
tubes has been revoked, but production is expected to re- 
main at approximately the present level and will con- 
tinue to be controlled through the allotment of materials 
under the Controlled Materials Plan. 

While L-264 was in effect, each manufacturer of rec- 
tifier tubes applied to WPB for materials on Form 
CMP-4-b. Enough materials were made available by 
WPB to the eight manufacturers comprising the indus- 
try to permit sufficient production to meet all military 
and civilian needs. This procedure remains in effect, 
despite the revocation of the order, and materials will 
continue to be allotted quarterly in accordance with need. 


Labor-Management Production Committees. T. K. 


| Quinn, director-general of the War Production Drive, 
| of WPB, recently stated that almost 5,000 labor-man- 


agement production committees, which have proved their 


| worth in increasing the quantity and improving the 


quality of war production, are now reshaping their pro- 
grams to take a leading economic stabilization role, as 
the character of the war production picture changes and 


| reconversion plans mature, 


Solder. Permission to use solder having up to a 50 
per cent tin content by weight, has been granted for 
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a your sight wow 
for faster, better, lower-cost 
metal joining with... . 


SIL FOSEASY-FLO 


For proof that these two low temperature silver brazing alloys 
give fast, better, economical metal joining, all you have to do 
is look into any phase of war production—into airplane fac- 
tories, into shipyards, into plants making tanks, shells, guns, 
electrical, refrigerating, heating, air conditioning and most 
-* other equipment in which metals are joined. 

























In all of them you will find an important use of Sil-Fos or 
Easy-Flo—a use based on the fact that these alloys provide a 
reliable means for obtaining fast production of virtually in- 
destructible joints at surprisingly low cost. 

— You will find this the reason why so many manufacturers in 
een: many instances have changed from soft soldering, high- 
‘te. temperature brazing, welding, riveting, bolting, casting, forg- 
ing and machining from the solid, to Sil-Fos and Easy-Flo 
brazed construction. And these companies are planning to 
continue to capitalize these Sil-Fos and Easy-Flo advantages 
in normal peace time manufacturing. 


lf you are not yet profiting from the advantages Sil-Fos and 
Easy-Flo offer, now is the time to start. Bulletin 12-A will 
give you full details. Write for a copy today. 





, transformer 
400 Sil- 
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This Sil-Fos fabri- 
cated copper coil is 
typical of the wide- 
» Scale use of Sil-Fos 
in the construction 
tof non- “ferrous pip- 


pe it 
heating and air con- 
ditioning fields. 


ANDY & HARMAN 


82 FULTON ST., NEW YORK 7, N. Y. 


Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. * Providence, R. 1. * Toronto, Canada 
Agents in Principal Cities 
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ELECTRICAL 
SHEETS 


SEC 
rn 


Saga 
Make sure of outstanding per- 
formance in your finished product by using 
Newport Electrical Sheets. Quality proved for 
a quarter century, Newport Sheets match your 
own engineering and manufacturing skill. 
They punch cleanly; are always true to gauge 
and uniform in physical and electrical proper- 
ties. Complete details sent on request. 


NEWPORT PRODUCTS: Hot Rolled Sheets—New- 
port Electrical Sheets—GOHI Pure Iron-Copper 
Alloy Sheets—Globe Brand Galvanized Steel Sheets— 
GOHI Enameling Iron Sheets—KCB Copper Steel 
Sheets—Newport Long Terne Sheets—Newport Gal- 
vannealed and DeLuxe Metal Sheets. 


NEWPORT 
KENTUCKY 


reports. Previous, solder with this percentage of tin 
was permitted only for ammunition boxes. 
Revision of Tin Order M-43 permits this weight to be 


_used for the manufacture, repair and maintenance of (1) 
| refrigeration equipment ; (2) radio and radar equipment 
_and (3) for the manufacture and repair of any type of 


indicating, recording, measuring or controlling instru- 
ments and their associate control valves, excluding 
manufacture and repair of gas meters. Solder contain- 
ing 35 per cent tin is permitted for manufacture, and 38 
per cent for repair of gas meters. 

The action with respect to radio and radar equipment 


| restores to that industry the right to use 50 per cent 


tin content solder. The industry has been using a 35 
per cent tin content solder which slowed down produc- 


'tion, officials said. 


_Transformers. WPB has announced rules governing 


the placement of purchase orders for certain types of 
transformers smaller than 250 kva. have been modified, 





It is no longer necessary to file applications for authority 
to purchase transformers of this size and type, except 
liquid-filled and dry-type power or distribution trans- 
formers smaller than 250 kva. having special features, 
design characteristics or accessories as defined in para- 
graph “a” of Block 4 of the instructions on Form 
W PB-2643. 

In general, it will not be necessary to file applications 
for the purchase of three-phase transformers or for 


|transformers with non-standard voltages in the smaller 


sizes, OWU officials said. Applications, however, must 
be filed for all transformers 250 kva. and larger. These 


i'new rules are contained in an amendment to General 


Scheduling Order M-293, Table 8. 





Alien Patents. James E. Markham, alien property 


| custodian, has announced that 2,048 of the 4,802 patent 


applications that he vested as property of nationals of 


/enemy and enemy-occupied countries have been success- 
fully prosecuted by his office and patents have been 
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'issued to him. 


As a result of the prosecution of these patents, the 


| Custodian stated, many new inventions and processes 
| have been made available for war production and to 


those interested in planning peacetime production. 
These patents, like others held by APC, if of enemy 
origin, are freely available to Americans under royalty- 
free, non-exclusive licenses for $15 each. Royalties are 
/now charged on patents formerly owned by residents 
of enemy occupied countries. The prosecution of the 
| more than 2,000 remaining applications is a continuing 
| process and the patents will be issued currently for some 
| time to come. 
|'“Spot Authorization” of Civilian Production. The 
War Production Board has authorized spot authoriza- 
tion to Heating Assurance, Inc., to manufacture the 
| Class “B” stokers. Under the authorization the com- 
| pany is permitted to make 50 stokers during the fourth 
quarter of 1944, and 125 stokers during each of the first 
and second quarters of 1945. It employs about 15 per- 
sons, who have been making small parts for agricultural 


ELECTRICAL MANUFACTURING 





In anticipation of “the day,” alert manufac- 
turers recognize the importance of lining up 
sound sources for the component parts they 
will require. 

Right now, as for many months past, IRC 
research engineers are busily engaged in war 
development work on many new types of 
resistances which will fit the pattern of post- 
war applications. In addition, special design 
problems have been undertaken in 
instances where the prospective wt 
volume warranted such course. = 


+ 
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gud FOR relay 


That IRC will have in its expanded line 
most of the resistance devices industry will 
need, is assured as a result of careful market 
surveys. These quality units will be offered 
at prices consistent with mass production 
methods made possible through operation of 
the world’s largest resistor plants. 

If resistances will play a part in your post- 
war products, why not get in touch 

with IRC now? No obligation is 

entailed. 
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WAR AND IN PEACE 


Whether it be in the controls of a 
secret Allied weapon, or in the heart of 
pre-war timing device, these tiny syn- 
chronous motors and time machines 
have proved their unfailing accuracy 
and reliability in millions of installa- 
tions during the past quarter century. 


SYNGWWON 


1) Timing Motors 


Only 234 inch x 15 inch—with power enough 
to pull 8 oz. direct load at 1 RPM. Synchro- 
nous, self-starting, self-lubricating. Operates 
at temperatures 40 degrees below zero to 140 
above. Standard speeds from 1 to 300 KPM. 


(2) Time Machines 





Powered by the famous SYNCHRON self- 
starting, synchronous motor. Compact, long- 
wearing construction. Operates at standard 
intervals of 1 RPM, 1 RPH, 1 RP12H, and 
1 RPD. Other inte: vals if desired. 


(3) Write today for the SYNCHRON Engineering Data Book, 


HANSEN MANUFACTURING CO., INC. 
PRINCETON 3, INDIANA 


‘€, 





equipment under subcontracts. The company has the 
materials and parts to make the authorized stokers and 
thus will not need additional materials. 

Authorization has also been granted to the Newark 
Stove Co., to manufacture 2,950 electric ranges of the 
standard, four-element models. 

The Electrolux Corporation has been authorized to 
manufacture a limited quantity of new domestic vacuum 
cleaners from materials, facilities and manpower on hand 
at their New York City plant on a temporary basis until 
the end of the year. This plant has been engaged in 
servicing, repairing and reconditioning old vacuum 
cleaners since production of new vacuum cleaners was 
prohibited by WPB order L-18-b on March 30, 1942. 
This service has recently been substantially reduced in 
volume to the point where a number of emplovees would 
have to be laid off. Other Electrolux plants located in 
other areas are still engaged entirely in war work. 


Auto Makers May Plan For Civilian Production, 
The War Manpower Commission has given permission 
to automotive manufacturers to assign up to 1 per cent 
of their working force to civilian production planning, 
WMC imposed two limitations. One was that only 
planning engineers and technicians may be transferred 
to reconversion planning and the other was that even 
such workers may not be transferred if it will interfere 
with the handling of high urgency military production, 

No production worker now on urgent military work 
may be transferred. This decision was reached after a 
meeting in Detroit attended by top officials of the 
important automobile manufacturing companies and 
representatives of the WMC, WPB and the military 
procurement services. 

Planning engineers and technicians may be used only 
for the following purposes: (1) Work of material speci- 
fications for new cars. (2) Planning plant layout and 
arrangement of production machinery. (3) Planning 
minor face-lifting changes on 1942 models. (No work 
on changes in functional parts may be undertaken now.) 
(4) Corrections of known weaknesses in present auto- 
mobiles which will have to be changed on postwar cars. 
(5) Related preparatory work. 


Steel Allotted For Civilian Production. J. A. 
Krug, acting chairman of the War Production Board, 
has announced that manufacturers of civilian goods will 
get an additional 100,000 ton of carbon steel and 25,000 
ton of alloy steel during the fourth quarter. 

This steel will supplement 220,000 ton of carbon 
steel already set aside for civilian goods, has been re 
leased by the Army and is to be used under the WPB 
spot authorization program. Regional offices will dis- 
tribute it in lots up to 100 ton and larger amounts will be 
available through the headquarters office in Washington. 

Machinery to make allotments have already been set 
up by regional offices according to Mr. Krug. Applica- 
tions will be given preference in the following order: 
(1) Those certified by the Smaller War Plants Corp. 
as hardship cases. (2) Those from plants employing 
fewer than 250. (3) Those for authorization to pro- 
duce Office of Civilian Requirements preferred prod- 
ucts. (4) Those indicating ability to use large quan- 
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WHEN YOU USE BH 
FIBERGLASS SLEEVING! 


PRODUCTS 


OCTOBER 1944 


Here’s an Insulation that Handles Easier, 


Cuts Cleaner and Saves Time 


IF you’re exasperated by ordinary sleeving that 
frays on the ends, works stiffly and doesn’t hold 
up in use... then you'll certainly want the low- 
down on BH Extra Flexible Fiberglas Sleeving! 
For this is a really flexible and definitely non- 
fraying sleeving—built around the excellent in- 
sulating qualities of Fiberglas by an exclusive 
BH process. 


Fiberglas, you know, is moisture-resistant, 
high in dielectric and tensile strength and is 
shunned by fungus growths and unharmed by 
most chemicals. ‘““Punishment”’ tests prove that 
BH Extra Flexible Fiberglas Sleeving has even 
more advantages. It is permanently non-fraying 
and non-stiffening. It won’t burn because both 
yarns and impregnation are non-inflammable. 
And it lasts indefinitely without cracking or 
rotting. 


Assembly and repair men say BH Extra Flex- 
ible Fiberglas Sleeving is a pleasure to handle 
and a sure bet for long life in the most severe 
service. So why tolerate a less efficient sleeving 
any longer? BH is available in all standard colors 
and all sizes from No. 20 to 4”, inclusive.Write for 
samples today and make your own comparison! 


Dept. M Conshohocken, Penna. 
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HE FASTENER range and re- 

sources of STRONGHOLD are 
as wide and varied as the require- 
ments of industry itself—all types, 
sizes, metals, finishes; all supple- 
mentary operations such as drilling, 
multiple drilling, chamfering, knurl- 
ing and plating. 

urrent 

Ask for cease 
Issued periodically, it lists a wide 
range of reserve stocks available 
for immediate delivery — thousands 
of standard items, with the quantity 
of each on hand at the date of issue. 
Mailed regularly on request. 


* Record 


It’s Faster to Telephone 
Call WHitehall 4680 


MANUFACTURERS 
SCREW PRODUCTS 


212 W. Hubbard St., Chicago 10, Ill. 





tities of surplus materials with fill-in amounts of ney 
materials, those with facilities immediately available fq 
use of new materials or those with provision for em. 
ploying a large number of workers. 

It was also revealed by the acting chairman tha 
50,000 ton of steel have been allocated on a contingency 
basis for programs calling for the manufacture of 20 odd 
items. This metal will be usable only if such factors 
as manpower and facilities will permit. Some of the 
items which would be turned out under the plan, noy 
still lacking final approval, would be electric refrigera- 
tors, washing machines, class B stokers as well as 
sewing machines. 

Fifteen million pounds of copper and copper base 
alloy and 57.5 million pounds of aluminum have been 
made available under the spot authorization program in 
addition to the steel. 

Although there has been some confusion over spot 
order procedure, Mr. Krug said that it is operating ae- 
cording to plan and will be relied on to carry the coun- 
try over until the fall of Germany. Up to September 7, 
WPB field offices reported 1,106 applications received, 
only 31 approved and 30 refused. If the European 
war continues for six months or longer, Mr. Krug said 
the spot order program will come into considerable use. 
In any event, he promised, it will be simplified as rapidly 
as possible. 


Electronic Equipment. As now established, AA-5 
orders for electronic equipment may be filled only when 
higher-rated military orders are first delivered. WPB 
Radio and Radar Div. officials advise, however, that 
General Scheduling Order M-293 still exists and that it 
requires screening of certain purchase orders before they 
are placed. Officials also emphasized that ratings below 
AA-1 can not be filled unless facilities are available 
and higher rated orders are completed or scheduled. It 
is permissible to manufacture and deliver instruments 
for use as component parts of equipment other than 
electronic equipment without ratings, if the manufac- 
turer has facilities available above those required for war 
equipment production. 

Members of the instrument industry advised WPB 
officials that they preferred to carry on operations 
under Table IX of M-293 which designates reporting 
forms for special types of electronic products, rather 
than have its restrictions eliminated or modified. The 
main reason for this is the fact that M-293 facilitates 
the scheduling and fulfilment of orders. 


Copper Wire and Cable. With the defeat of Ger- 
many manufacturers of copper wire and cable will be 
able to accept and deliver orders in a pattern and of a 
copper content approaching prewar levels, the Copper 
Wire and Cable Industry Advisory Committee has beet 
informed by WPB. 

Industry members have recommended that allocati 
of refined copper and directed production and distri 
bution of intermediate shapes should be continued until 
victory is achieved over both Germany and Japan. The 
basis for this recommendation was the possibility that t 
supply of copper after “V-E” day will be less than the 
amount needed to take care of military and civilian re- 
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Guthman Engineers recognize that the important 
need in Frequency Modulation receivers is to 
have excellent wide band IF coils. Guthman 
high gain I F coils operate on frequencies from 
4.3 mc to 30 mc, and provide maximum fre- 
quency stability. 
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NEON 
PILOT LIGHT 


3000 hour 
continuous operation 





Warm glow 
visible from all angles 


The Gothard Neon Lamp Pilot 
Light will burn continuously for 
approximately 3000 hours, as com- 
pared with the approximate 500 
hour life of ordinary lamps. It 
»perates on 110 volts and con- 
sumes only 4 watt. The unbreak- 
ible lucite protective cap, designed 
ind made for Gothard exclusively, 
provides perfect light dispersion of 
its warm neon glow in all direc- 
tions. Lucite cap unscrews for 
lamp change. Bakelite socket. 
Polished and chrome plated jewel 


The Ultimate 
in light penetration 
and diffusion 


holder. 1’ mounting hole. Colors: MANUFACTURING 
red, green, amber, blue and clear. 

Ask for complete information on COMPANY 
this and wide range of the Gothard 1320 North Ninth Street 
Lights. Springfield Iliinois 


EXPORT DIVISION 


25 Warren Street, New York 7, N.Y 


CABLES — Simontrice, New York 
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INVESTIGATE MODERN 
AKRON PORCELAIN— 


if AKRON PORCELAIN can be used 
in your products you can set up 
your delivery schedule immediately. 
tt is available NOW in any quantity. 


Medern AKRON PORCELAIN can be 
tailor-made to exactly fit your 
products—compounded and shaped 
te your specific needs and held to 
close tolerances. 


investigate this time-tested and 
versatile material for your prod- 
ucts today. Our Engineering Depart- 
ment is eager to work with you-— 


no obligation, of course. 
mre a 
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Send us spec- 
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2725 Cory Ave., AKRON 14, OHIO and estimates. 
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quirements. Allocation of the material would then 
assure all wire companies—independent and producer. 
controlled—of a fair share of the copper available for 
civilian use. 

Tin, crude rubber and certain chemicals used as com- 
ponents of copper wires and cables are still in tight sup- 
ply and it is likely that strict control of these materials 
will continue after the defeat of Germany, a Copper 
Div. representative said. Removal of all restrictions on 
deliveries to and from warehouses of copper wire mill 
products, after “V-E’’-Day, is also contemplated WPB 
informed the industry. 

It is estimated that refined copper requirements should 
be approximately 379,000 ton per quarter after Ger- 
many’s defeat. Military and essential civilian uses 
should consume 281,000 ton, and civilian uses 98,000 
ton, Government officials indicated. The need for maxi- 
mum ¢opper production for war needs was stressed, 
however, as being of paramount importance until victory 
is won in Europe. 


Home Oil Burners. Production of 30,000 domestic 
oil burners will be permitted during the fourth quarter 
of 1944. The manufacture of such burners has been 
prohibited since April 15, 1942 but essential replace- 
ments have been made from existing stocks. Because 
of depleted inventories, however, the WPB has author- 
ized material for production of these burners for ré- 
placement and hardship cases. 

War Production Board officials do not expect any 
appreciable quantity of burners to be on sale until early 
December although this material is authorized for use 
during the three months beginning October 21. 


Post War Wage Payments. The Survey of Current 
Business, a Commerce Department publication, indicates 
that the total payments to wage earners in the manufac- 
turing industry under peacetime full employment will 
be one-third less than the current level of $32 billion. 

The survey states the conclusion to be inescapable 
that there must be some deflation of the income stream 
in the transition period, regardless of the speed with 
which industry is converted and job opportunities in 
non-manufacturing trades are opened up. It anticipates 
that this development would have its usual depressing 
effect upon agricultural prices. farm income and dis- 
tributive profits. 


Record Buying Essential After War. People must® 
buy more consumer goods and services after the waf 
than they ever did if the United States is to maintain a 
stable economy, the Federal Reserve Board indicates. 

The Board stated in its monthly business review, pub- 
lished in the Federal Reserve Bulletin, that in the early 
years of peace it is not to be expected that production 
will continue at the wartime peak ; although the number 
of people to be employed, including most of those now 
in the armed forces, will be larger, hours of work will 
be shorter, and many pressures for maximum effort will 
cease. To provide jobs for all those seeking employ- 
ment and to provide the high standard of living that the 
economy is capable of producing, output will need to be 
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She'll be Proud 


to say they're HERS 


Make Their Beauty Last Longer by Using 
Individually Developed Metal Cleaners 


Write today for special Data Sheets on the compounds 
formulated for your special cleaning problems. Over 
20 variations of METEX and ANODEX Compounds have 
been individually developed for specific metal clean- 
ing problems. 


Other Compounds for Other Problems 


No matter what your cleaning problem may be—learn 
about these compounds now! MAC DERMID INC. chem- 
ists have developed special faster acting, positive 
formulations for every metal cleaning problem faced 
by electrical equipment and appliance manufacturers. 
Ask our representative to show you the compound best 
suited to your need. 


Compounds and Equipment for Metal Fintshing 


INCORPORATED 
WATERBURY 88, CONNECTICUT 
WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


NEW YORK _— DETROIT CHICAGO CLEVELAND ST LOUIS TORONTO—CAN. 
Udylite Corp. Udylite Corp. Udylite Corp. Udylite Corp. LaSalco, Clark Industrial 
(L. 1. City) Wagner Bros. Geo. A. Stutz Mfg. Co. McGean Chem. Co. Incorporated Supplies Co 
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SIMPLEX MODEL C-20A CUTTER 


materials. 


ribbon stock. 
guard. 

gaged. 

insure long life. 


Foot-pedal operated. 
Overall size 314” x 10” x 6”. 


For cutting insulated wires, cables and insulation 


Will cut many wires at one time. 4 
Capacity up to 1” round, or 3” flat insulation or 


Equipped with combination wire guide and safe- 
High grade tool-steel shear blades always en- 
Replaceable 34” shear blades can be reground to 


Sturdy construction for heavy duty. 


Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLEX 
TOOLS ° 


WIRE 
DIes © 


STRIPPERS 
STAMPINGS * SPADE BOLTS 


AND CUTTERS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
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much larger than it was in any prewar year it was stated, 
It was indicated that in the early postwar years it may be 
expected that consumer durable goods will be in great 
demand and the volume of residential building and other 
types of construction will be much larger than now, 


List A of Priorities Regulation 24. Producers of 
equipment subject to any War Production Board order 
on List A of Priorities Regulation 24 must file Form 
W PB-3940 monthly in accordance with the instructions 
on that form, showing the quantity of their rated and 
unrated shipments. 

List A contains those WPB regulations having re. 
strictions on the placement or filling of unrated orders 
which are overridden by provisions of PR 24, issued 
August 28, 1944. They are E-1-b machine tools, E9 
precision measuring instruments, E-11 foundry equip- 
ment, L-89 elevators and escalators, L-123 general in- 
dustrial equipment, L-193 conveying machinery, L-22] 
electric motors, L-226 printing trades machinery, L-250 
electric motor controllers, L-268 oxy-acetylene appa- 
ratus, L-287 portable conveyors, L-298 welding equip- 
ment, L-311 logging and lumber machinery, L-314 
lubrication equipment and L-332 container machinery, 

If, however, the dollar value of a producer’s monthly 
shipments of unrated orders does not exceed 10 per 
cent of his total shipments, he need not file this report, 
\VPB stated in amending PR 24. Such a producer 


must keep unrated orders placed under PR 24 filed sof 


they can be readily segregated and examined, WPB 
pointed out. 


Mica. WPB reported recently that mica fabricating 
industries no longer require specific authorization for 
securing and using certain types, qualities and grades 
of mica not in critical supply. 

According to Conservation order M-101, just 
amended, the definition of strategic mica remains ut- 
changed. Relief, however, is given the industry from 
wartime restrictions. Detailed applications are no 
longer required for authorizations to fabricate mica that 
is in plentiful supply. Applications on WPB Form 
1085 should decrease 75 per cent as a result of this 
amendment, Government officials indicated. For grades 
and qualities of mica still in short supply, filling of the 
form remains necessary. All requests for release o 
Government stocks of strategic mica covered by Sched- 
ule A in M-101 will be granted. If certain specific 
types are depleted from time to time, other types listed 
in the schedule can be made available for particular uses 
required. Small order exemptions have been increased 
to $50 or less for unfabricated strategic mica; $100 or 
less for fabricated strategic mica. 


Cellulose Products. \WPB has revoked Order M-326 
cellulose ester flakes, Order M-326-a cellulose ester 
sheets, rods and tubes, and Order M-326-b cellulose 
acetate and cellulose acetate butyrate molding powder, 
and transferred control of these chemicals to Order 
M-300, the general chemicals order. This is in line 
with the WPB policy of placing chemicals and allied 
products under M-300. 

Reduced military demands for cellulose acetate and 
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The Product... (Mowe 


AN idea that was born over twenty years ago; an 
idea that was painstakingly developed on reams of 
paper covered with engineering formulas, drawings 
and mathematical computations; an idea that was 
proven in countless laboratory tests. That idea 
accounts for the fact that Lord has had to make three 
additions in as many years, to take care of the war- 
time demand for the best in vibration control mount- 
ings for airplanes, ships, tanks, and a hundred other 
tools of war. 

The idea was that a Shear Type Mounting, prop- 
erly designed, is vastly superior in vibration control 
to compression or tension type mountings. The work 
on paper and in the laboratory has continued; it has 







1T TAKES RUBBER Iu Shear TO ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 
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Originators of Shear Type Bonded Rubber 
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included designs for thousands of different jobs; it has 
included methods of bonding rubber to practically 
every industrial metal; it has included exhaustive 
tests of natural rubber and synthetic rubber of varying 
compositions and degrees of stiffness. 

It has all resulted in Lord being the authority on 
vibration control and isolation. When a tough vibra- 
tion problem comes up, the typical expression heard 
from the designer, the engineer, the shop superinten- 
dent is, ‘Send it to Lord’’. 

Because Lord knows, there is a solution to your 
vibration problem. Perhaps it’s in our free literature; 
perhaps you would do well to call in a Lord Vibration 
Engineer. No obligation attached to either service. 


Do More Than Before— 
Buy EXTRA War Bonds 
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XPERIENCED production men know that minutes 
E saved on a production or assembly line quickly 
mount up into valuable man-hours. 

Klein Pliers will help your workers save these min- 
utes. They have just the right spring to the handles— 
the correct balance to prevent tiring the hands. Sharp 
knives will cut through tough wire and stay keen even 
under hard usage. The jaws match perfectly and grip 
tight. Each plier is individually tested and inspected 
to make sure that it is worthy of the name it bears. 

Many manufacturers have found that Klein Quality 
Tools pay dividends on their production line—it will 
pay you to use them, too. 


Sold Threugh Jobbers 


This book on the care 
and safe use of tools 
will be sent on request. 
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cellulose acetate butyrate molding powders for use in 
chemical warfare have made correspondingly greater 
quantities available for civilian use. The molding 
powders are used in the production of such items as 
combs, buckles, buttons, toothbrushes, electrical and 
plumbing appliances. 

Due to the improved supply picture, allocation con- 
trols were removed from molding powder scrap. Ag 
defined in Order M-326-b, scrap included sprues, run. 
ners, nozzle exudations and excess or rejected molded 
parts and extrusions. It also included acetate molding 
powder produced in whole or in part by the reworking 
of other scrap. No changes were made in allocation 
procedure governing cellulose ester flakes, sheets, rodg 
or tubes. Cellulose ester flakes are used in the produce 
tion of acetate rayon and cellulose ester plastics, while 
the sheets, rods and tubes are used chiefly for glazing 
such items as instruments, aircraft parts and map covers, 


























Carbon Steel. A reserve of 37,000 ton of carbon steel, 
plus other materials in proportion, has been set aside 
for the fourth quarter of 1944 to cover a number of cons 
tingent, non-military production programs set up by the 
\War Production Board’s Office of Civilian Require: 
ments and several other programs proposed by the War 
Food Administration, Office of Defense Transportation 
and WPB’s Office of War Utilities. 

Most of the programs are still in the paper stage and, 
even if carried out in full, would not mean that the 
products would be available on a wide enough scale to 
satisfy even the essential civilian demand, WPB cau 
tioned. The beginning of work under them will de 
pend entirely upon the availability of facilities, man- 
power and components. 

The programmed items are domestic mechanical re 
frigerators, domestic washing machines, sewing ma 
chines, vacuum cleaners, miniature incandescent lamps, 
electric ranges, batteries for farm radios, electric fans 
for industrial and commercial use, commercial laundry 
and dry cleaning equipment, electric sewing machines, 
class “B” oil burners, stokers and classes A and B do- 
mestic electric water heaters, electric and springwound 
alarm clocks, oil storage tanks, insect screen cloth and 
hydropneumatic tanks, radio vacuum tubes. 

In addition, a constant watch is being kept on the 
feasibility of increasing existing production of such 
products as fractional horsepower electric motors and 
construction machinery. 
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Electro-depositing Units. Temperature controllers 
and regulators, meters and controls and recording it 
struments, used in electro-plating and anodizing, have 
been deleted from WPB’s General Industrial Equip- 
ment order, but are still subject to restrictions in other 
limitation orders. 

















Electric Water Heaters. The Office of Civilian R€ 
quirements of the War Production Board has announced 
that additional material has been authorized to increase 
fourth-quarter production of electric water heaters for 
civilian use from 12,500, as. originally approved, to 
30,000. This increase is necessary because of the acute 
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of your product, Wire is 
) in a full range of sizes, shapes 
nd materials. Insulations of all types 
“are available including special develop- 
- ments like Auto-Lite’s Vega Chromoxide 
Enamel, an insulation of decided advan- 
tage where resistance to heat is of para- 
mount importance. 





Equally revolutionary advances in 
other types of wire and cable have 
helped manufacturers perfect products 
with increased heat resistance, improved 
performance characteristics...and often 
at decided savings in cost. 

For further information on your spe- 
cific problem, write to 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONT. Were & Cable Division PORT HURON, MICH. 


TUNE IN “EVERYTHING FOR THE BOYS,” STARRING DICK HAYMES—EVERY TUESDAY 
NIGHT—NBC NETWORK 





WIRE*“CABLE 
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See for Yourself 


Illustration | 
| pore Ss See | 
How Quick and Easy It Is To | 


CODE WIRES f 


Assemblies . . . | 
Installations and 


Maintenance Work 


E-Z CODE is the 
quickest known meth- 
od of coding elec- 
trical wires. Made on 
handy cards, ready 
to use, they stick 
quickly . . . no moist- 
ening... stayon... 
stand abuse. Styles in 
stock fit most coding 
requirements. Spe- 
cial sizes or codes 
can be made to or- ily | 
der. Mail requests to: EACH WIRE CODED 


WESTERN LITHOGRAPH COMPANY 
Dept. 03, 600 East 2nd St., Los Angeles 54, Calif. § | 


! ~ 
OUND WIRE 





WIRE MARKERS 


| aS operating supplies or capital additions. 
| perimental models that cannot be made except through 


| only if they are charged as operating supplies. 
| are capital additions, priorities must be obtained by the 


need for such equipment for civilian requirements, 


Production of electric water heaters for civilian use | 


was resumed during the third quarter of 1944, begin- 
ning July 1, at the rate of 12,500 for the quarter. Prior 
to that time production for civilians had been prohibited 


| except when it was found necessary to allow some pro 


duction on an appeals basis. 

Order L-185, controling production of water heaterg, 
will be amended soon to provide for the increase iq 
production permitted by the additional allocation of 
material. c 

WPB explained that production of electric water 
heaters for the armed services and for the National 
Housing Agency is not included in the 30,000. ? 


Tools and Tooling Needed For Making Experk 
mental Models. Interpretation 2 to P-43, just issued 
by the War Production Board, clarifies the extent 


| which priorities assistance provided by Preference Rat 


ing Order P-43 may be used to get tools and tooling 
needed to make experimental models. As used in the 
interpretation, “tools and tooling” means dies, mold§ 
jigs, fixtures, patterns and other tools and equipment 
used in making experimental models of articles. 
Tools and tooling for experimental models, the manté 
facture of which is permitted under existing WPB 
orders and regulations without taking advantage of 
Priorities Regulation 23 (Experimental Models), may 
be obtained through priorities assistance under P-43 
regardless of whether the tools and tooling are treated 
For ex- 


permission granted by PR-23, priorities assistance under 
P-43 may be used for getting needed tools and tooling 
If they 


standard procedures for getting tools and tooling, WPB 
explained. 

The question of whether a particular tool or tooling 
item would be a capital addition is determined by the 
manufacturer’s established accounting practice, accord- 


ing to the interpretation. 


WPB pointed out that the cost of any tools and tool 


| ing for experimental models that could not be made 


except for PR-23 must be included in determining the 


| cost of the models. PR-23 allows a person to make such 
| models costing in the aggregate not more than $5,00 
| a month in a single plant. 


If the cost is more than 
$5,000 a month for all such models of all products, ap 
plication for authorization must be made to WPB field 
offices (WPB Form 3879). All direct costs, such as 
materials, components, sub-assemblies, labor, designing 
and drafting, are included. 

Under P-43, only AA-3 ratings are given for tools 
and tooling for making experimental models of products 
designed primarily for civilian markets. AA-2 ratings 
and AA-1 ratings (in the case of serially numbered 
laboratories) are granted to get tools and tooling fo 
experimental models of products for military use. A 
person who is permitted to use P-43 priorities to get 
tools and tooling for experimental models may also ust 
the priorities to get materials needed to make the tools 
and tooling himself. 


ELECTRICAL MANUFACTURING 








STRIP DOWN HIGH LAMELLAR CORE COSTS 


with Republic Coiled Silicon Steel Strip 


® The continuous uniformity of 
| Republic Coiled Silicon Steel Strip is 
a proved means of producing better 
lamellar core quality at lower manu- 
facturing costs. 


Look at these coils of steel emerging 
smoothly from the final radiant an- 
nealing process. They are the same 
uniformly high quality over every 
foot. They can produce a higher total 
eficiency in your core assemblies be- 
cause they possess uniform temper, 
uniform flatness, uniform magnetic 
properties, uniform cleanness, uni- 
formly tight surface oxide. They are 
made that way by the closer controls 
which Republic maintains through- 
Sf Out production—from the ore to the 
finished steel. 


This coiled form of Republic Silicon 


Steel Strip gives you many manufac- 
turing advantages, too. It speeds 
punching and reduces scrap loss. 
Laminations are clean and accurate 
—stack easier. Rejects are fewer. 
Because cold reducing produces a 
smoother surface—and because there’s 
no coil set, punchings form a denser 
core with improved space factor. The 
tight surface oxide with a minimum 
of flaking reduces die cleaning, helps 
the space factor and increases the 
magnetic properties of the core. 


Republic Silicon Steel in Coiled Strip 


and in Sheets is made by a Republic 
division that has concentrated on 
these products for more than 20 
years. Ask for more facts about Re- 
public Silicon Steel, and you'll see 
how you can step up your production 
quality and keep your costs in line 
for the highly competitive selling era 
after the war. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Berger Manufacturing Division °¢ Culvert Division 
Niles Steel Products Division e Steel and Tubes Division 
Union Drawn Steel Division @¢ Truscon Steel Company 
Export Department: Chrysler Bldg., New York 17, N. Y. 
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SILICON STEELS 


Other Republic Products jnclude Carbon, Alloy 
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NOW YOU CAN DO YOUR OWN 
BRANDING on PLASTICS! 


WE SHOW YOU HOW 
WE ENGINEER THE JOB 
WE BUILD THE TOOLS 





te Rogen's exclusive plestic branding process has been 
employed extensively to speed production of many im- 
portant war plastics. The bakelite Azimuth Dial illustrated, 
is one exemple of Rogan's accuracy in branding. In fact, 
this important assignment was entrusted only to Rogan. 

However, wartime demands for this service in some 
ordnance plents, have required the application on their 
own premises. So, Rogan engineers have arranged a 
method whereby anyone can do his own branding on 
plastics right in his own plant. Rogan will engineer each 
Job completely and build all the necessary tools. Will 
provide clear, simple instructions that will permit anyone 
to do the job expertly. All you need do is to send us 
blue prints and other specific data, and we'll give you « 
quick cost and time estimate. 

Take advantage of this new Rogen service . . . send 
es your specifications today. 


ROGAN BROTHERS 


2001 $. MICHIGAN AVE. 





CHICAGO 16, ILL. 














SPECIFIERS OF PLASTICS 








(Continued from p. 98) 

trial designers, anxious to give their clients the be 
information procurable, try to ferret out the answ 
We trot our weary legs off going from one plastic prg 
ducer to the next, always being graciously received ag 
getting a flattering amount of attention and then We 
must organize our thinking, quiet our bewildermeg 
and be ready to say that this or that plastic seems § 
have the properties desired for a particular use. 

But how can we be sure we are right in our recom 
mendation—that we are not misguiding our client? 

Therefore this plea a common meeting ground sup- 
ported by all plastic manufacturers—a central informa- 
tion spouting oracle that we may go to, knowing that 
the guidance and advice given is unpredjuiced and 
thoroughly tested—knowing that we will not be stick- 
ing our precious necks out when we confidently ree- 
ommend a particular plastic to our particular client. 







































































RECONVERSION 


(Continued from p. 104) 
stripping our restrictive orders on production it will 
give small business an open road to get started on new 
production after X-Day. He stated that the WPB 
Industry Divisions would stand by to help when the 
small business man asks for help, and will also have the 
assistance of the Smaller War Plants Corporation. 

One field where the small business man may need 
Govermental help is in the financing of his operations. 
Mr. Krug stated he firmly believed that it is the respon- 
sibility of government to assure the small business man 
equality in getting the working capital needed for his 
projected operations. 

In summarizing the situation in regard to the Spot 
Authorization Plan which was put into effect August 
15, Mr. Krug stated that up to August 31 more than 
400 applications have been received by regional and dis- 
trict offices of WPB. To date four had been denied; of 
these, two were because of labor shortages. 

Reconversion is likely to divide into just three 
planned phases. The present phase, under the Spot 
Authorization Plan, is to get reconversion started wher- 
ever possible without interference with war produc- 
tion. Mr. Krug would continue to have everything done 
to assist the War Manpower Commission to channel 
labor into critical war programs. 

The second phase is to come after the defeat of Ger- 
many. For American industry, as WPB sees it, 
X-Day means a violent switch-over in customers. Away 
from industry’s customer, Uncle Sam, who buys about 
$90,000,000,000 of goods and services—out of a total 
national product of about $190,000,000,000. After 
X-Day that $90,000,000,000 of government spending 
will shrink to about $65,000,000,000. Private initiative 
must then take up the slack. 

In the third place, after the Japanese are defeated, 
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Paragon 


ill 


, RELAYS 


B 

he ; 

he NOTHING is more vital to the war produc- compressor bypass valves, split second con- 
tion program than electrical equipment. trol of light exposure in photographic, blue 

: Guard it with Paragon automatically reset, print and X-Ray work, operation of pneu- 

7 synchronous motor operated time delay re- matic tube carrier systems, etc. 

in lays, which: : , 

, Accuracy of the time cycle and operation of 

1. Protect rectifiers and tube filaments the timer not affected by changes in ambient 

ot from application of plate current be- temperature or vibration. Designed for panel- 

st fore filaments are preheated. board mounting or may be mounted to 

; 2. Accurately control the various steps standard handy box or single gang switch box. 

f of motor acceleration. Built by an organization of engineers and 

i 3. Dependably delay the closure of ele- skilled craftsmen specializing on electrical 





vator control circuits. 


4. Stagger the closure of multiple circuit 
systems so that full load will not be 
applied at start. 


Paragon Time delay relays have countless 
uses . . . for example: machine tool control, 
therapeutic machine operation, controlling 


* Approximate size of 800 Series, 4%” high, 244" wide, 1%” deep. 
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equipment since 1905. Write for a bulletin 
on 800 series Time Delay Relays. 


PARAGON ELECTRIC COMPANY 


Chicago 5, Illinois 


700 Old Colony Building ° 
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Our Plant’s Set 
For Peacetime Production 


Millions of Pomet pole pieces and other small parts have 
helped to keep wartime electrical motors humming 
efficiently. 


Electrical manufacturers have needed both quantity and 
quality far beyond prewar requirements. Now with peace- 
time demands just as urgent our plant is ready to help 
you reconvert. 


Our engineers and production executives have the produc- 
tion-to-high-standards “know-how” which grows out of 
successful war work for exacting companies. 


We have perfected methods of turning out pole pieces 
of high permeability and low residual magnetism by the 
rigid control of density and purity. Powder Metallurgy 
pole pieces are produced in great quantities at prices that 
would be impossible by other methods. 

Brush holders, too, are being manufactured in large vol- 
ume with consistent accuracy of contours, surfaces and 
holes. 


All Pomet parts are compacted in one operation with a 
minimum of subsequent machining. 


Our engineers are ready to help you save substantially on 
large quantities. We will be pleased to quote on blue- 
prints and specifications. 


Don’t decide until you see what Pomet can do 


POWDER METALLURGY CORPORATION 


A SUBSIDIARY OF GENERAL BRONZE CORPORATION 
Long Island City, N.Y. 


34-25 Tenth Street 






TO PARTS 





FROM POWDER 










business will have lost its biggest customer almost ep. 
tirely. Mr. Krug would have built up during the gee. 
ond phase of reconversion, in the months after Germany 
is defeated, production momentum within industry, 
When Japan falls, Mr. Krug told the Senate War In. 
vestigating Committee, business will have to be in ap 
expansive mood if it is to take up where government 
purchasing leaves off. America will have te be prepared 
to produce and sell more automobiles, more industrial 
equipment, more consumer goods than ever before, 
Business will have to generate enough momentum to 
employ about 20 to 25 per cent more persons than 
were employed in 1940. 






































RELAX EMPLOYMENT RULES 


IMILARLY testifying before the Senate War In- 

vestigating Committee Paul V. McNutt, Chairman 
of the War Manpower Commission, stated that with the 
ending of the war in Europe the employment stabiliza- 
tion program, the required hiring of male labor through 
the United States Employment Service and the fixing 
of employment ceilings would cease. The 48-hour work 
week in war plants and the non-regulatory functions and 
programs of USES will be continued and strengthened, 
These four policies constitute what is frequently referred 
to as “manpower control,’’ he said. He added that they 
are essentially the only wartime manpower measures. 

Mr. McNutt explained that the 48-hour week re- 
quirement cannot be relaxed in all plants after the de- 
feat of Germany. If for no other reason, it will have 
to be maintained in certain war production plants so that 
workers’ overtime earnings will offset the inducements 
that will be offered to transfer to civilian employment 
which should not be operating on the 48-hour week. 

That manpower problems will disappear after the 
collapse of Germany is not what Mr. McNutt wished to 
convey. Rather, they will change sharply in character 
and in many ways become infinitely more complex. 
Until Japan is defeated, manpower requirements for 
war production must continue to have priority over all 
demands. 

Meanwhile President Roosevelt has issued orders for 
Government Bureaus to prepare for some peacetime de- 
mobilization of their own. The letter of the Chief Ex- 
ecutive addressed to Budget Director Harold D. Smith 
requested a plan to liquidate war agencies and reconvert 
the Government to peace. Mr. Roosevelt definitely an- 
ticipated that some steps along these lines may be taken 
when the fighting ends in Europe. 

Specifically the President ordered immediate reexami- 
nation of the staffing and duties of all agencies and 
asked for plans as soon as possible in regard to (1) 
Liquidation of war agencies and the reassignment of 
such permanent or continuing functions as they possess 
(2) Reduction of Government personnel to peacetime 
footing (3) Simplification and adaptation of the admin- 
istrative structure to peacetime requirements. 

Announcement has been made by Carsten Tiede- 
man, Detroit regional director of the WPB of the 
approval of plans by three manufacturers of auto- 
mobiles to proceed with experimental models. To 
Chrysler, Fisher Body division of General Motors and 
Ford Motor Co., each project involving less than $25,000 
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Use Needle Bearings 





HIGH CAPACITY IN SMALL SPACE 
MAKES LIGHT WEIGHT NEEDLE 
BEARINGS IDEAL ANTI-FRICTION 
UNITS FOR MANY APPLICATIONS 


In applications where weight and space 
are at a premium, the use of Needle 
Bearings has been widely adopted as the 
ideal solution to many design problems. 
For the Needle Bearing’s full complement 
of small diameter rollers held within a 
compact retaining raceway provides a 
unit which is extremely /ight in relation 
to its high load capacity. Furthermore, 
the small over-all size of the Needle 
Bearing enables the design engineer to 
teduce size and weight of the bearing 
housing and frequently of other com- 
ponent parts as well—without sacrifice 
of strength, efficiency, or performance. 

Ample testimony to the weight saving 
as well as other important features of 
Torrington Needle Bearings is found in 
the widespread use of many types in the 
aircraft industry. For example, in a single 
fighter plane, the Republic P-47 Thunder- 
bolt, there are 53 applications of Torring- 
ton Needle Bearings all contributing weight 
teduction and improved performance! 

Expressed another way—in a laminated 
Plastic aircraft pulley equipped with the 
double row PN Type Needle Bearing 
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In portable tools like the 
Power Tool Angle Head 
shown here, the application 
of DC Needle Bearings il- 
lustrates how its small com- 
pact design permits over-all 
size and weight reduction, 


ee 
FT NN 


2S 


Full advantages of 
anti-friction operation 
with resultant weight 
savings in aircraft 
pulleys is obtained 
through Needle Bear- 
ings.X-section shows 
the double row PN 
Type. 





there is weight saving which represents a 
net increase in the pay load. 

In applications in other fields weight 
savings may be translated into greater 
operating efficiency and economy, in- 





creased sales appeal, or savings in packing 
and shipping costs. 

In your own work toward the elimi- 
nation of excess or unnecessary weight, 
investigate the advantages offered by 
Torrington Needle Bearings. The possi- 
bilities offered may surprise you. Our 
engineering department will gladly render 
every assistance in laying out applications 
to secure the full advantages of Needle 
Bearings in any design job. Or if you 
wish more preliminary information write 
for a copy of the Torrington Needle 
Bearing Catalog No. 30A. 


THE TORRINGTON COMPANY 
Established 1866 * Torrington, Conn. * South Bend 21,Ind. 
“Makers of Needle Bearings and Needle Bearing Rollers’ 


New York Boston Philadelphia 
Detroit Cleveland Seattle = : 
Son Francisco Chicago Los Angeles A 
Toronto London, England 
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NEEDLE BEARINGS 
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IDEAL 
“WIRE-NUTS” 


(Solderless, Tapeless Wire Connectors) 


FOR BETTER- 
LOWER-COST WIRE JOINTS 


Be READY WHEN RECONVERSION COMES — AVOID 
DELAYS due to shortage of tin and rubber as required for solder 
and tape. For better, lower-cost wire joints, for anything elec- 
trical from the smallest appliance to the largest machine tool, use 
IDEAL “Wire-Nuts”, the solderless, tapeless wire connectors. 
Easy to use—just strip wires, screw on—that’s all. Faster, Neater, 
Safer. Approved by Underwriters’ Laboratories, Inc. Plan to buy 
now for IMMEDIATE or FUTURE DELIVERY. FREE 
SAMPLES on request. 


REDUCE COST ON POST-WAR PRODUCTS 
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IDEAL WIRE-NUT 
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ci IDEAL COMMUTATOR DRESSER CO 


1008 Park Ave. Sycamore, Ill, 
Sales Offices in All Principal Cities 


. 
a month, has gone the official sanction. In making ap. 
nouncement. Mr. Tiedeman pointed out that varioys 
Government agencies were concerned in shortening the 
time required to swing over from war products to pag. 
senger car production. 

“We recognize that much work must be done in the 
auto industry ahead of ‘go day’ which will involve not 
only experimentation with new models but correction 
of faults with previous models, determination of use oj 
new materials, rearrangement of machinery and many 
other things.” 

Cooperating with WPB the automobile manufactur. | 
ers agreed that no civilian planning would be under- 
taken that would interfere with war work of high 
urgency; that workers involved would be limited to 
planning engineers and technicians; that the number of 
workers assigned would not exceed 1 per cent of the 
company’s employment ceiling and that the work would 
be confined to the five types of preparation as were pre- 
viously indicated. 


READY FOR FIRING 


FOR LINKING .50 cali- 
bre ammunition at a 
greater speed than can be 
accomplished by hand. This 
portable, power operated ma- 
chine of the Package Machin- 
ery Company has a range of 
speed change from 50 to 150 
linked cartridges per min. 
The driving motor is % 
hp., 110 volt, 60 cycle, single 
phase and is mounted on a 
tilting base the position of 
which, if changed by its ad- 
justing screws, will vary the 
speed of the machine. The 
motor drives to a large pulley 
which is mounted loose on its 
shaft and fixed to the side of 
this pulley is the overload re- 
lease ring. On the overload 
release or pulley shaft are 
mounted two gears, one of 


which drives the hand wheel 
and one the clutch gear. On 
one end of the clutch shaft 
is the geneva crank which 
operates the geneva and the 
latter is mounted on a hub.) 

There is also a bevel gear 
mounted on the clutch shaft 
which drives the pusher 
crank shaft. The crank shaft 
bevel gears are keyed to 
their shafts and a tooth and 
a space marked to insure 
proper assembling. The load- 
ing wheel is made of three 
separate sections fastened to 
its shaft with a key and nut. 
Between the long inner sec- 
tions and the two outer sec- 
tions several 1/64 in. are thick 
shims which enable adjust- 
ments to be made to control 
the cartridges. 
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STABILIZING TANK GUNS 
ANOTHER 


SPECIAL BY J (Continued from p. 124) 
PROGRESSIVE speed trains and public and private vehicles in days to 
come. Engineers estimate that no more than 3 hp. is 
the requirement to stabilize the vertical motion of a 
railway coach. Stabilizer power and size vary as the 
mass and the square of the fluctuations. Thus, an au- 
tomobile and a railroad car would require units of about 
the same size since the excessive vertical vibration of an 
automobile in operation compensates for its lightness 
whereas the railroad car offers the necessary weight. 
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PRE-DETERMINED > : p scee , ) 
; g tests in temperature ranging from 40 
CHARACTERISTICS j IT © om, deg. below zero to 130 above in anticipation 


of Arctic-to-Tropics in actual service. 
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RESERVOIR MOUNTING 
MUST BE AT BRACKET 
HIGHEST POINT GYRO CONTROL 
OF SYSTEM T - MOUNTING SHAFT 


s PISTON ROD ENC 
% Many possibilities for contact metal combinations -_ pent te 
that cannot be achieved by alloying are opened | out aa _— 37MM GUN 
through powder metallurgy. With Gibsiloy’s powder | SG 
metallurgy process, silver is combined with other 
elements that do not naturally alloy with each other. 
The resulting material combines all the properties of o GUN TRUNNION 
each element. Thus, the desired characteristics can ‘tg, 0.0. COPPER : SEARINGS 


be pre-determined. TUBE , PISTON ANO 
/ CYLINDER 


GREASE FITTINGS 


Silver is used for its high electrical and thermal con- 
ductivity and low contact resistance. The addition of ween ail 
nickel imparts toughness, hardness and long life. When PUMP (PUMP END) ~ CYLINDER 
graphite, molybdenum or tungsten is added, non- ? 
welding characteristics are obtained. Many combina- — a. Se 
tions are practical. Consult us on your contact problems. ( \\ F - napenaie 
MAIN OIL LINE 
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SEED D ema Dk Schematic layout of the hydraulic elements 


8349 Frankstown Ave, PITTSBURGH (21) PA. 
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00-HP WIND-TUNNEL 
DRIVE SYSTEM —one of 
rives engineered by 
pto courtesy of Na- 
yisory. Committee on 
mes Aeronautical 
Moffett Field. 


"ELECTRIC PROPEL- 
VE MOTOR -—diameter 
Sight 25 lb 


sa 


SWER 


for Hurricane Times 3” 


Two related, yet strikingly different G-E 
special motor designs are now helping to 
extend the range of wind-tunnel research: 


To deliver 600-mph wind for a tunnel of exception- 
al size, G.E. developed a propeller drive incorporat- 
ing two 15,000-hp pended asian motors (327 rpm). 
This drive provides 800 steps of speed, and can 
hold each speed constant within 14 of 1 per cent 
despite load changes. This drive also makes possible 
the recovery of power which is usually lost when 
wound-rotor motors are operating at reduced speeds. 
This power is returned to the line. 


Second, several electric ‘propeller motors have 
been developed for use as “engines” on model planes 
in wind-tunnel research. One of these is a water- 
cooled motor which develops 35 hp at 18,000 rpm. 
It has an outside diameter of only 4 inches and is 
just 10 inches long. Its weight, 25 pounds, is ap- 
proximately 4 per cent of the weight of an 1800- 
rpm, 35-hp electric motor of conventional design. 
Among other G-E motors for this service is one 
rated 200 hp (5000 rpm) and weighing but 525 
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pounds; another (200 hp) operates at 20,000 rpm! 


No matter how your motor problem differs from 
these, the same experience which created these 
“firsts” in special motors is on tap, should your job 
require it. if one of General Electric’s standard 
motors cannot be adapted to your particular task, 
our motor engineering service will work with you in 
developing a new drive to solve your problem. War 
needs come first, but our broad facilities may permit 
us to work on your job sooner than you think. Before 
you apply a motor to any new machine—check 
with your local G-E representative. General Elec- 
tric Company, Schenectady 5, New York. 


Buy all the BONDS you can 
—and keep all you buy 
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Demonstrated by Pioneering 
and Perfect Performance 


Cetron has consistently been ‘‘a step 
ahead”’ in exploring the full possi- 
bilities of the phototube and in 
adapting these possibilities to prac- 
tical usage. | 

The result is, that today Cetron 
performance is recognized as the 
standard of comparison. We make 
more than 50 types, both red and 
blue sensitivity, to take care of 
almost any situation. 
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CHICAGO OFFICE, 903 Merchandise Mert 
* WHEW YORK OFFICE, 265 West 14th Street 





TIME-LOSSES 


: LING 
/ o4N MATERIALS —" 


/ WELD-BILT MATERIALS HANDLING EQUIPMENT — 

/ in standard types or custom-engineered to 
your special needs — can add valuable hours 
to production operations in your plant, by 
saving time now lost in slow handling methods. 
This is a promise fulfilled in hundreds of 
busy plants today where handling methods and 
production lines have been quickened by the 
wide experience and knowledge of WELD-BILT 
engineers. May we prove it in your plant? 


““Weld-Bile’’ Hydraulic Lift Truck. Handles heavier 
loads easier, Exclusive borizontally-mounted hydraulic 
unit. Capacities, 2500 to 10,000 Ibs. 

EE 








“Weld Bilt” 


MSQMaa EAN TM 


233 WATER STREET WEST BEND, WISCONSIN 


Materials Handling Engineers @ Hydraulic Lift Trucks, Two-and- 
Four Wheel Skid Platforms, Barrel Trucks 


and Racks 


Trucks, Tiering Machines 
Portable Elevators and Special Equipment. 
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FREQUENCY MODULATION 
AFTER THE WAR 








It is expected that thousands of new FM radio stations 
will spring up right after the war, and P. F. Lazersfeld 
of Columbia University states that the vast development 
would mean the possibility of three or four times as 
many radio stations in a given area. Thus specializa- 
tion would result. Mr. Lazersfeld, while outlining some 
leading problems of postwar radio and television, em- 
phasized the delicate question of international broadcast- 
ing. He said that foreign affairs must be handled by the 
government, but communications should be in private 
hands. Also mentioned was the need for regionalization 
of important programs, better presentation of commer- 
cials, further research on appropriate radio delivery and 
development of a technique of television advertising. 



















TO SHOW PRODUCTS OF TOMORROW 





Early in 1945 there will be held in Chicago the first na- 
tional showing of many new products that will go on the 
market in the immediate postwar period. According 
to the sponsors of the plan, the newly formed National 
Congress For The Presentation Of Products Of Tomor- 
row, thousands of articles never before seen by the pub- 
lic will be displayed. Included will be inventions de- 
veloped during the war as well as old products revolu- 
tionized in style and utility. It is stated that the mem- 
bership of the council is to include leading companies in 
nearly all manufacturing lines. The show will be held at 
the Chicago Coliseum. 

A large television studio will be among the exhibits 
as will be complete appliances, machines and devices 
and important new components and parts. A feature 
of the exposition will be special awards to manufacturers 
of articles selected for their particular merit and theif 
contribution to the nation’s postwar economy. Current 
plans indicate a display interval of two weeks. 



















BUSINESS CONFERENCE 


Announcing that outstanding business personalities 
from the United States and neutral nations would a 
tend a worldwide gathering at Rye, N. Y., in Noveiir 
ber to discuss postwar world trade and commerce, Eric 
A. Johnston, president of the Chamber of Commerce of 









ELECTRICAL MANUFACTURING 






TO TRACTORS... 
DIAMOND SOLVES THE PROBLEM 






na- 
the It’s a far cry from time fuzes to tractors, but washers and Flat Washers, our plant offers 
7 DIAMOND G engineers have quickly and eco- _ you its extensive facilities for heat-treating, 
\or- nomically handled the design and fabrication annealing, retempering, stamping and com- 
b- * 
a of metal parts used in both. plete fabrication of all small metal parts — 
lt This versatility of production — this ability for use in aircraft production, farm imple- 
em- » . 
; in to create, design and produce metal parts in ments, automotive products, railway mainte- 
dat large quantities — has put DIAMOND G in__ nance, and scores of other major industries. 
bits the front ranks of war industries and peace- py ace your problem before us today! It’s 
2 a a the first step toward cutting production 
rers Long established as manufacturers of delays, improving quality and assuring 
= DIAMOND G “Controlled-Tension” Lock- greater profits. 

GEORGE K. GARRETT CO. 

1421 CHESTNUT ST., PHILADELPHIA 2, PA. 
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AML types for vital indunsial, Radio, 
Communications and Signal use. 


N-WeL CUSTOM MADE 


LN 


PRESENT 
OPEN 
CAPACITY 


Small auto transform- 
ers up to 250 v.a. 
Small two winding 
transformers up to 125 
v.a. Paper section coils, 
from wire size #40 
to #19 gage. 

A limited num- 
ber of orders can 
be accepted for 
prompt delivery. 


@ 
oe 


WINDING LABORATORIES 


118 Albemarle Avenue Trenton, N. J. 





GIVES YOU 


5 A Ten 
: es 


The Dynamotor designed to 
insure maximum efficiency at 
all operating altitudes and 
temperatures. 


Winco Dynamotors are regular- 
ly available in standard outputs 
and sizes .. . special Winco 
Dynamotors can be designed to 
meet your exact heed. Our free 
Advisory Engjneering Service is 
yours without obligation. 


Why ‘not consult us? 


WINCHARGER CORPORATION - SIOUX CITY, IOWA 


Lf Ca DYNAMOTORS 








the United States asserted: 
conferences on postwar plans. Business, too, must get# 
ready for the return of peace. It should go ahead with 
its own program. With this in mind, business organi- 
zations of some forty nations, comprising all the United 
Nations, have been invited to send representatives to an 
International Business Conference this fall. Interna- 


“Governments are holding, 


| tional trade is conducted mostly by business men. They 


know far better than any other group how it should be 
operated. Governments can do only so much. Business 
must carry on from that point.” 

Topics on the Conference program will be wholly in- 
ternational in scope and tentative items include com- 
mercial policy and currency relations of nations, indus- 
trialization in new areas, transportation and communi- 
cation, raw materials, cartels and encouragement and 
protection of investments. 


CONTRACT TERMINATION PLANS 


Addressing a Contract Termination Conference spon- 
sored last month by the National Electrical Manufac- 
turers Association, representatives of the Army and 
Navy agreed in offering the assurance that in negotiating 
war contract termination settlements profit allowances 
will not be held to 6 per cent as provided for in cases 
where negotiation has broken down. It was indicated, 
however, that while the Army and Navy were in agree- 
ment on this point they did not have identical plans as 
to determining just what the allowances should be. 
Among the speakers were Lieutenant Commander 
G. K. Funston of the Industrial Readjustment Branch, 
Office of Procurement and Material, Navy Department 


| and J. Gerald Mayer, in charge of contract termination 


settlement, Office of the Chief of Signal Corps. 
Commander Funston said that among other deter- 

mining factors to be observed in setting profit allow- 

ances would be the rate of profit by renegotiation, 
Mr. Mayer said that his branch of the service would 


MEETINGS AHEAD 


Oct. 2-4. American Society of Mechanical Engi- 
neers. Fall Meeting, Cincinnati, Ohio. Ernest Hartford, 
29 West 39th Street, New York, N. Y. 


Oct. 5-7. National Electronics Conference. Chi- 
cago, Ill. B. Dudley, secretary, 520 N. Michigan Ave., 
Chicago 11, III. 


Oct. 19-21. Electronic Parts and Equipment In- 
dustry Conference. Chicago, Ill. Charles Golenpaul, 
Publicity Chairman, c/o Aerovox Corp., New Bedford, 
Mass. 


Oct. 23-27. National Electrical Manufacturers As- 
sociation. Annual meeting. New York, N. Y. W. J. 
Donald, managing director, 155 E. 44th St.. New York 17, 
N. Y. 


Nov. 13-14. Society of the Plastics Industry. An- 
nual Fall Convention. New York, N. Y. C. S. Shoe- 
maker, chairman, Dow Chemical Co., Midland, Mich. 


Noy. 15-19. National Chemical Exposition. Third 
biennial meeting. Chicago, Ill. Marcus W. Hinson, man- 
ager, 330 South Wells St., Chicago, III. 
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OLSEN TYPE E-6 


| Galancing Machines 

) 

De 

For smooth running rotating parts, Olsen E- 0 Balancing Machines 
: weweiniinines give the quick and correct answer. 


"Where and How Much” Unbalance. To correct the invisible unbalance in rotating parts re- 
quires a simple, accurate machine which locates quickly, 
the precise point of unbalance, and then indicates the 

exact, corrective weight neces- 
sary to put the part in perfect 
balance. The Olsen Type E-O 
Balancing Machine places 
these highly important facts at 
your command by the simple 
adjustment of a dial. It indi- 
cates within 1° where the un- 
balance is—the angle is 
shown on the clearly gradu- 
ated dial. The amount of un- 
balance is indicated on the 
meter which has an evenly 
spaced linear scale. This 
evenly spaced scale is typical 
of the unique advantages of 
the E-O, for it gives the same 
proportional scale deflection 
on small as on large amounts 
of unbalance. 





The simplicity of design and 
dependable accuracy of the Olsen E-O Balancing 
Machine makes it ideal for trouble-free production 
balancing of a multitude of rotating parts. Write today 
for complete information. 


TINIUS OLSEN TESTING MACHINE CO. 


520 NORTH TWELFTH STREET, PHILADELPHIA, PA. 

B. ° . AND PHYSICAL TEST- 

alancing Wachines ING EQUIPMENT 

Western Representative: PACIFIC SCIENTIFIC COMPANY 
Los Angeles, San Francisco, Seattle 
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allow the estimated rate that the contractor would haye 
enjoyed had the contract been carried to completion. 

Another speaker, C. R. Fay, secretary of the war 
contracts termination policy committee of Westinghouse 
Electric & Manufacturing Co., asserted that his organi. 
zation has not considered itself obliged to adhere to the 
6 per cent formula either in writing its own claims ip 
negotiated settlements or in approving claims of its 
sub-contractors but has establsihed a policy of approving 
claims of its sub-contractors for profits of up to 15 per 
cent, when properly substantiated. 


HELICOPTERS BY NASH-KELVINATOR 


| Announcement was recently made by the Nash-Kelyi- 
| nator Corporation of the completed test flights of the 
| ~ . . . . 
first helicopter to be built by that organization for the 
| 
| 





Army Air Forces. According to George W. Mason, 
president of Nash-Kelvinator, automotive assembly line 
techniques were used in the manufacture. The new 
helicopter is a redesign of the Sikorsky R-6 but differs 
radically in appearance from models existing when con- 
tracts for the new aircraft were signed. The helicopter 
is a joint Army and Navy development and is of the 


CONTACTS « TERMINALS « CLIPS + LUGS | single rotor type having three blades and a tip to tip 
PANELS « PLATES » ETCHED DIALS AND p nator ot 38 te. 
DECORATED NAME PLATES 


ce aed 
CUTS Zou PRODUCTION & ASSEMBLY 


RUS UTLEY Ld 





10,000 THUNDERBOLTS 


Grammes Electrical Terminals, Dials, Panels and Name Plates arc Celebrating the completion of the 10,000th P-47 Thun- 
quickly, easily, and accurately attached because of their simplicity of | derbolt fighter, the Republic Aviation Corp. points to 
design, unit construction, and precision manufacture. Terminals and the fact that this was accomplished in just 30 months 
Contacts are available in many types and sizes. Dials, Panels and Name after the Army received the first fighter plane of that 
Plates in different sizes, shapes, and types of metal are finished in vari- type from the Republic organization. Production has 
ous colors and platings. Holes are punched within precision tolerances. been divided between the Farmingdale, New York and 


; — : Evansville, Ind., plants. 
Grammes 69 years of precision fabricating skills, cleverly devised 






: ; : ees Penublic has teu 
assembly methods and broad “know-how” can also be your complet: During the as — Rey once has es a 
° > 200-2 ° < ; c & e < s 
manufacturing and assembling source. The facilities listed below pro- up its output scenes oe see Se e — 
a tieaiidlle . - we: ; per unit has been reduced from $68,750 for the initial 
vide a centralized set-up for efficient and economical precision fabrica- ; 5 ¢ : ths. Thi 
; : ‘ : — yi rOx 00 D 5. IS 
tion and assembly. The all-inclusive services and facilities of Grammes order to approximately $45, in current months 


Packaged Metal Engineering” mean that—*in one package...one | does not include engines, guns and radios. Manhours 
ervicé... we take over ALL responsibility, acting as YOUR. factor) initially ran close to 23,000 per unit but now no more 
from De S12 Re fedre¢ h te Drop Shipments than 6,290 are called for on average. 

















STAMPING ETCHING LINE ASSEMBLY DRILLING | RECONVERSION THE THEME 
DRAWING TOOLS & DIES MACHINING WELDING | 
SPINNING EMBOSSING SPRAYING PLATING | Postwar opportunities will be showing themselves i 


WIRE FORMING LITHOGRAPHING HARD ENAMELING 


various ways at the 16th National Exposition of Power 
SCREW MACHINES HEAT TREATING 


and Mechanical Engineering to be held in New York, 
| Nov. 27 to Dec. 2. Exhibitors are reported to be plan- 
ning to emphasize civilian needs in production work 
more strongly than was originally planned for this br 
ennial exhibit. 
















From idea development and product improvement to post-war manu- 
facture, Grammes Contract Service facilities are available NOW for 
Research, Design, and Engineering. Let us work with you, complete 
confidence assured. Send today for our booklet—"Contract Service by Y ‘ 
Grammes”—address Dept. 19-10. 3asically, the show will, as usual, emphasize genera- 
tion, distribution, control and application of heat and 
power in manufacturing together with significant avail 
abilities in materials and equipment. The latter tradi 
tionally involves heat and power production, distribtr 
tion of energy, control appliances, auxiliary apparatus, 
instruments for indicating and recording measurements 
of quantities and pressures, power transmissions, ma- 
L. F. GRAMMES & SONS. INC.. ALLENTOWN. PA terial handling equipment, engineering materials and 
specialties and various machines and tools. 








“MASTER CRAFTSMEN IN METAL” 
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Vartex Varnished Cambric Cable Tape has high heat 
resistance . . . low power factor . . . high dielectric strength 
+. resistance to moisture . . . superior mechanical qualities 
... and is available in tapes down to 1/2 inch. 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J 





Varnished Cambric Cloth Varnished Fiberglos 

Varnished Combric Tapes “Varslot’” Combination Slot insulation 
Varnished Duck Synthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wrapping Tapes 








THE PEAK OF QUALITY Other Varter Products 
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NEW! LITTELFUSE 
Cireuit Breaker 


Temperature-Compensating Bi-Metal De- 
sign Breaker practically free from effects 
of high and low ambients. 







The Bi-Metal is ‘the finger 
that pulls the trigger.” 


Circuit Breaker 


Switch Type, Non-Trip 
Free. Conforms to Speci- 
fications AN-C-77. 5 to 
50 amps., 32 volts A.C. 
or D.C. High Lag. Over- 
all size: 2Y_" x 2” deep 
below panel, x 34," wide. 
Diagram, side plate re- 
moved, to left. 


Greater Heat and Cold Resistance 
Actual trip temperature 350°F. without electrical 
load. Overcomes common trouble of tripping in hot 
deserts. Takes —60°F. in cold high altitudes with 
very little variation. 


Simple, compact, dust and water-tight, shock 
and vibration-proof. New Bi-Metal design in- 
sures greater uniformity of performance by ab- 
sence of friction and variable load. In combina- 
tion with snap action of contacts reduces effects 
of ambient temperatures. “Quick-make-quick- 
break” for minimum arc and maximum pressure 
between contacts. Permanent magnet under bot- 
tom contact instantly blows out arc. Case strong 
black bakelite. Top and handle thick aluminum. 
Luminiscent tip optional. 


Wide Range of Services 
Designed primarily for war services, the high 
lag well adapts it to the protection of motors, 
tungsten lamps and other high starting surge 
currents—electrical systems of trains, 32 volt 
farm systems, and industrial and commercial ap- 
plications. 

Send for Bulletin including Time-Current- 
Temperature characteristics. 


Another Littelfuse unit for 
Complete Circuit Protection. 


. LITTELFUSE INCORPORATED 


200 ONG STREET, EL MONTE, CALIFORNIA 
4757 RAVENSWOOD AVENUE, CHICAGO 40, ILLINOIS 















during the war, certainly from the standpoint of me. 
chanical engineering, there has been the utilization of 
small machine tools in addition to the larger ones and 
of bench-mounted units for flexible assembly work, 
Small sized millers, shapers, drill presses and lathes are 
being built to a design level that makes them suitable 
for line production and are, in fact, used for many 
relatively light operations. Important points of use 
have been in mobile machine shops and on ships where 
specially trained hands have performed wonders in the 
way of remote repairs and restoration of damaged equip- 
ment to service. Such devices will be among those 
emphasized at the 1944 power show. 


























































NATIONAL ELECTRONICS CONFERENCE 


Sponsored by the Illinois Institute of Technology, 
Northwestern University, the Chicago Section of the 
Institute of Radio Engineers and the American Insti- 
tute of Electrical Engineers in cooperation with Chi- 
cago’s Technical Societies Council, the first National 
Electronics Conference will be held in Chicago, Oct. 5 to 
7. There will be offered formal technical sessions to 
scientists, engineers and industrial managers whose 
activities and interests relate to the rapid and divergent 
growth of electronics. Technical sessions are planned 
to cover television, power applications, aids to medical 
science, industrial electronics, radio, measurements and 
controls, theoretical developments, tube developments 
and aeronautical uses. In connection with short wave 
aeronautics, there will be a technical session governing 
ultra-high frequencies, high frequency heating and in- 
dustrial radiography. Telephone and other commercial 
communication developments will also be reviewed. 


THOSE POSTWAR MARKETS 


While a number of individual manufacturers have re- 
cently endeavored to stimulate consumer thought in re- 
gard to the postwar electrically energized products that 
they hope to offer, it is a group of potential and estab- 
lished television manufacturers which has initiated a 
broader program for television as such. The group 
includes 47 organizations who cooperatively look upon 
that part of their activities as America’s “next great 
industry development.” 

According to recently published figures individual 
manufacturers hope to have television receivers to sell 
within the range of $125 to $1000. Both direct view 
and projection models are een. picture areas 
range from 18 x 24 in. to 6% x 8% in. It is likely that 
both amplitude modulation and frequency modulation 
broadcasting performance will be integrated within new 
television console cabinets. The most costly single com- 
ponent for the television receiver is the cathode ray tube 
whose cost is today nearer $85 than the $25 that manu- 
facturers hope to secure through volume production. 

Radio manufacturers apparently foresee receiving set 
costs to the purchaser 15 to 50 per cent in excess of those 
for 1941 units. 

As to postwar phonographic recording possibilities, 
recent letter to dealers and distributors by the RCA 
Victor Div. of the Radio Corporation of America dis- 
missed newer methods of recording such as upon film 
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POSTWAR 
PROBLEM “SOLVERS” 


Postwar conditions will doubtless be new conditions. Products that once sold 
well enough without much change may not meet the competition now being 
planned in thousands of plants. New designs and improved materials will be 
needed to please the future's critical buyers. Three able solutions to many 
postwar problems are offered here. Our engineers and chemists will gladly 
help you to apply them. 





oe 





An alloy of copper, nickel and zinc. Silvery white all through, it is the perfect 
base for silver, nickel and chromium plating. Having a fine, even grain, it is 
ideal for etched articles. Takes any hardness from dead soft to spring temper. 
Especially suitable for deep draws and difficult spinning. When leaded for free 
cutting, it is excellent for non-corrodible screw machine products. 





PRODUCTION ENGINEER 
PRODUCT DESIGNER 
SPINNER & STAMPER 

SCREW MACHINE SHOP 

SPRING MAKER 
ELECTRICAL MANUFACTURER 
ELECTRO PLATER 





An alloy of copper, tin and phosphorus. Highly resistant to corrosion, abrasion, 


friction and fatigue. Practically indifferent to thermal change, it is a dependable SILVERSMITH 
material for small bearings. Produces springs that function indefinitely. AND MANUFACTURERS OF 
Seymour Phosphor Bronze is also made in welding rod, grades A, C and D. MUSICAL INSTRUMENTS 


This is a fine, even melting rod that produces welds of high tensile strength. 


Your jobber can supply them. PRECISION INSTRUMENTS 


JEWELRY 
BAR EQUIPMENT 


, 7 7 
( f [NZ hw ) ARCHITECTURAL TRIM 
\\ YN A XN a | \ ETCHED WARE, TAGS, Etc. 





Made of virgin nickel under strict pyrometric control and laboratory check. 
Outstanding is the “Seycast’” 99%+ cast nickel anode with radial “anchored” 
grains that practically eliminate loose nickel in low pH baths. Gives excellent 
results in any hot Watts bath having a pH of 4.5 electrometric or lower. 
Seymour line includes many other anodes of varying nickel content and grain 
structure . . . also Seymour Bright Nickel, a bath that produces a bright deposit 
on copper and brass, also direct on steel, that requires no coloring or buffing. 





THE SEYMOUR MANUFACTURING CO., SEYMOUR, CONN., U.S.A. 
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THE COIL BASE is the first factor of 
insulation, heat dissipation, moisture 
resistance, space and weight saving. 
Precision Paper Tubes make better 
coil bases by their spiral winding and 
heavy heat-treated compression. Di- 
electric Kraft, Fish Paper, Cellulose 
Acetate, or combinations. To your 
specifications. See Mandrel List notice 
below. 


RECTANGULAR 


L 


SQUARE 


0 


OVAL 


O 


ROUND 


New! extended mandrel list 
ready—750 sizes small to 
large. Ask for new list. 


Also mfts. of Precision Bobbins, Coil Forms, Spools 


PRECISION PAPER TUBE COMPANY 
£ 2035 W. Charleston St. Chicago 47, Illinois 








or tape or wire in support of the disc record. It was 
estimated that only 15 per cent of the potential market 
is equipped with phonograph turntables and RCA pro- 
poses to encourage notable expansion in this long es- 
tablished division of the home entertainment field. 

Still glamorous and likely to make some new appeal 
to the public is air conditioning which, if manufacturers 
realize their current anticipations, may run to 300 mil- 
lion dollars a year as an annual business. That repre- 
sents 500 per cent increase over the best prewar year. 
Single room cooling units, household installations, equip- 
ment for stores, hotels, movies and other public gath- 
ering places and even air conditioning of passenger au- 
tomobiles is planned. This latter, of course, was offered 
as accessory equipment on one of the higher grade au- 
tomobiles in the year just preceding cessation of automo- 
bile manufacture. Apparently postwar air conditioning 
of America’s favorite means of transportation may. be 
brought down to a matter of $200. 


I. E. S. SPONSORS RESEARCH 


Reporting the establishment of a fund to back research in 
lighting and related subjects, President H. M. Sharp of 
the Illuminating Engineering Society also announced 
the appointment of a board of seven trustees. Many 
valuable data on lighting and vision are expected tol 
result from the research program. Individual projects 
are expected to be carried out with the cooperation of 
the research laboratories of leading universities and 
other institutions. 

The Board of Trustees recently appointed will in- 
clude Dr. Conrad Berens, ophthalmic surgeon and path- 
ologist; L. A. Hawkins, executive engineer of the Rei 
search Laboratories of the General Electric Co.; A. Hig 
Nicoll, President and Director of the Graybar Electrie® 
Co.; P. H. Daggett, Dean of the College of Engineering, 7 
Rutgers University; A. W. Deller, patent consultant; 
President Sharp of I. E. S., who is manager of the 
Appliance and Lighting Bureau of the Buffalo, Niagara 
and Eastern Power Corp.; and R. B. Brown, Jr., Di- 
rector of the Illuminating Engineering Division of the 
Boston Edison Co. 















SPRINGS AND THE JOBS THEY DO 


Fundamental principles underlying the design of me- 
chanical springs and highly practical studies of types, 
specification points and performance are covered in 
“Mechanical Springs” by A. M. Wahl of Westinghouse 
Electric & Mfg. Co. The author has endeavored to put 
the specification of springs on a rational rather than an 
empirical basis since it is his contention that many in- 
stances of unsatisfactory operation or mechanical failure 
have resulted in practice through too close adherence to 
“rule of thumb” methods which do not take full account 
of the limitations of materials or the mechanical stresses 
set up during operation. Available through Penton 
Publishing Co., Cleveland 13, Ohio. 


RANGE PIONEER HUGHES, DEAD 


Founder and chairman of the Edison General Electri¢] 
Appliance Co. and popularly known throughout elec-¥ 
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DESIGN *+ STATISTICS = QUALITY 


Statistical Methods in Quality Control 


Most of our advertisements have mentioned Quality Con- 
trol of our products, using statistical methods—several 
have featured our use of this relatively new and powerful 
control technique. 


Today we present our newest data book—“Statistical 
Methods in Quality Control.”’ This book is the outgrowth 
of our own experience with statistical methods. 


The 80 pages of this book are exact reproductions of 
data sheets selected from our own data book which is used 
by our own inspection department. It contains charts, 
graphs, sample calculations, formulas and includes actual 
analyses of test and production data by frequency distri- 


butions, correlation and control charts. 

The data contained in this new book was written to be 
understood and used by our own personnel and is particu- 
larly suited for organizations interested in initiating or 
advancing their own quality control programs. 

A limited number of copies have been printed and are 
available only to chief inspectors and engineers responsible 
for quality control—who request it on their company 
letterhead. 

The original Hunter data book covering the design of 
mechanical springs is still available to engineers and de- 
signers. Over 5000 copies of this popular data book have 
already been issued. 

No charge, of course, for either book. 





HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 




















trical industry groups as “the father of the electric 
range,’ George A. Hughes died early last month. He 
organized the Hughes Electric Heater Co. in 1910 tg 
manufacture the first commercially sold electric ranges, 
In 1918, he directed the merger which resulted in the 
formation of the Edison General Electric Appliance Co, 
The first range was a converted oil cook stove which 
was displayed to pioneer electrical men at a St. Louis 
conveution in 1909, The contributions of Mr. Hughes 
to the successful initiation of electric cooking related 
to both engineering and promotional encouragement, 






















MASS 
PRODUCTION 
on Small Job 
Units— 


SOME PRODUCTION VARIATIONS 


Most recently released figures in the Facts for Industry 
| series of the War Production Board show how the pro- 
duction of certain electrically energized products has 


RAPID varied over recent intervals. For example, machine 


CL EA NING OF | tool shipments in July decreased 18.2 per cent as com- 


pared with June, totaling $33,916,000 against $41,471, 
SCALE from Steel, 


lron or Other Metals 


mj; 40 Diese dak ELECTRIC METAL MELTING FURNACES 
in 10 Seconds with SHIPMENTS UNFILLED ORDERS 


LEIMAN BROS. 


SELF-FEEDING 


SAND BLAST 





153 Christie St. 
LEIMAN BROS. 253 Christicst. | 


Calibrated for your exact needs 


‘Because Norton dials are hand 

calibrated and hand drawn, they JFMAMJJASOND JFMAMJJASOND JFMAMJJASOND 
| 1942 1943 1944 

are accurate at every part of 

the scale." 























COMMUNICATION AND ELECT EQUIP 














NORTON VOLTMETERS 


are built in the careful, 
instaking manner which 
as characterized Norton 
construction for a half cen- 
tury. Hardened, hand- 
ground pivots, supported 
by sapphire jewels for ac- 
curacy. 











Recognized for their extreme accuracy and reliability 
approved by leading switchboard builders, public 
utilities, electrical repair shops, marine builders, electro- 
platers, and laboratories. Send for our new catalog. 


NORTON Electrical Instrument Co. acess 


Pe ee ee Od tit ese aia 1940 — 1941— —1942— —1943— —1944— 
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EXTENSIVE STOCKS OF FIBERGLAS 


STH eRe 


TAPES 


CM ETI Cae a 


“Electrical Insulation 
CETTE aaa 


FOR 
Wa 
VaR al 


Complete Protection 


ee 
ACTH Cates MAIL 


Overloading .. high or low temperatures . . mois- 
ture...corrosive acids, vapors or fumes. . oils 
medias io ee CM CoCo Ce ho 
ments of ordinary electrical insulations WON'T 
AFFECT M-R- FIBERGLAS 
INSULATION. 

The suecess story of Fiberglas Insulat- 
ion abounds with fewer breakdowns, less 
maintenance, elimination of waste, sav- 
TMP Mr eri Cmrit me eth eo 
its value as the optimum in electrical in- 
sulation protection. 

Widths range from *s to 1!'2 inches; 
Thicknesses: .003" -.005" -.007"and.010". 

Tensile Strength: extraordinary — ex- 
ample—tape '2° wide and .003 thick— 
Ute 


Obtain your Fiberglas 
aT ea ema aD 


MITCHELL-RAND 


ae ee) .e ELECTRICAL INSULATION 
FREE FOR THE ASKING ie HEADQUARTERS FOR 55 YEARS 


ieee of tation toate Ba. a ome tT booklet describing 
— samples ranging from size 0 to 20 to “abe Fiberglas and its electrical insula- 
it wires from .032 to .325 inches ... other ~=?SR% . bas a 

valuable aids, are the M-R Guide Book of Elec- “SE tion uses and Ss sake 

trical Insulation... the Wall Chart with reference ““*_ 
tables, electrical symbols, allowable capacities of con- 
ductors, dielectric averages, thicknesses of insulating 
materials and tap drill sizes . . . and the M-R Wax and 
Compound Guide Book ... they are full of valuable informa- 
tion. . . write for them on your letterhead. 


P er XE oy BBs BM 
Cia Sia sia it Stee eam 


MITCHELL-RAND INSULATION COMPANY, INC. 


51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N. Y. 


Fiberglas Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS Fibergias Soturated Sleeving and Varnished Tubing 
Insulating Popers and Twines oe ee ee Asbestos Sleeving and Tape 

ber TM Me a ey Cotton Tapes, Webbings and Sicevings Extruded Piastic Tubing 

eerie MeL ey a) impregnated Varnish Tubing Vornished Cambric Cloth and Tape 


Transformer Compounds Insulating Varnishes of all types a i en) a | ee 
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| 000 in those months. 


| The backlog of unfilled orders at 


the end of July was $194,588,000 or approximately tha 
at the end of June. 7 





PORTABLE PNEUMATIC & ELECTRIC TOOLS 


CHROMALOX 


ELECTRIC HEATING UNITS 


CLEANING and 
DEGREASING TANKS 


ee ee 
‘seanerneece Ae Apply Chromalox port- 
able immersion heater; to 
efficiently heat the liquid. 
This heater is placed 
above the layer of sludge 
that covers the bottom of a 
cleaning tank, to avoid 
waste of heat. 

Control by three-heat | MACHINE TOOLS 
switch, or by thermostat. 
Chromalox strip heaters 
may also be used, for per- 

manent installation. 


JFMAMJJASOND JFMAMJJASOND JFMAMJJASOND 
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Weld studs to tank bot- 
tom for Utility Clamps. 100 8 

Clamp strip heaters firm- 
ly against tank bottom. | 
PAINT DIPPING TANKS | 

50 EEE EEL ELLE . 4 

—IN COLD WEATHER ‘| HH 

Apply Chromalox port- Unfilled Orders 
able immersion heater; to 
warm and “thin” the paint 

Use a heater of low watt 0 
density, with either manual JFMANJJASONOYFMAMJSASONOJFMAMJJASOND 
or thermostatic céntrol. 1942 1943 1944 

Will keep paint at best 
viscosity, with no chance of 
overheating. .. | CIVILIAN RADIOS MUST WAIT 

Avoid waste of paint. | 
Warm paint covers more | __ : pene d 
surface than cold, “thick” Though many products and appliances for civilian an 
paint. home use have been included in the reconversion pro- 

Get perfect bond, uni- | gram established by the War Production Board, radio 
form finish. was not included. According to the Radio Manufac- 
DRYING OVENS ' turers Association, any civilian radio production will be 





specially authorized through the WPB Radio and Radat 
Division, and there is little prospect of that during 1944. 
Specifically, the surrender of Germany is anticipated 
to be the timing of that thought in connection with this 
program. It is hoped that German surrender will prob- 

Chromalox heaters for | ably reduce the overall war production program about 
use in air ducts also avail- | 40 per cent and that the military radio-radar program 
able where required. | may be reduced 25 to 35 per cent depending upon the 

Chromalox units are eps- type of product and its future necessity in connection 


ily applicable to continu- : : 
pre ee ovens through | With the conflict with Japan. 


which product moves on a 
conveyor. 


Use standard Chromalox 
oven heaters. 

These units are designed 
to set up constant circula- 
tion of warm air within the 
oven. 





| GLASS-IMPROVED PRODUCTS 
if you have a specific problem, write us, including rough pencil 
sketch. For valuable data, request the Chromalox Catalog. 





Demonstrating how design engineers have used glass 
EDWIN [ WIEGAND COMPANY fibre insulating materials to improve various items of 
. | electrical equipment to meet severe operating conditions 


7530 Thomas Blvd., PITTSBURGH 8, PA. | a recent Owens-Corning Fiberglas Corp. exhibit in- 
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ALL-PURPOSE MOTOR 


This post-war engineered BALDOR Motor will 
simplify your Designing, Purchasing, Production 
and Inventory. Check its many features: 

1. Totally enclosed. 

2. Drip-proof; splash-proof; grit-proof; lint-proof. 
3. Horizontal, vertical and side wall mounting. 

4. Removable base. 

5. End plates interchangeable for face mounting. 

6. Standard NEMA dimensions. 


BALDOR ELECTRIC COMPANY, St. Louis 10, Mo. 
Blue lines indicate air travel over ENTIRE EXTERIOR District Offices in Principal Cities 
of Baldor Streamcooled Motor. © 


PLAN YOUR POST-WAR MOTOR REQUIREMENTS Wow. Get the Latest BALDOR Bulletins 








Our Contact Department is an institution in itself, equipped with every 
modern facility to furnish you anything you need in contacts and contact. 
material for light or heavy duty in platinum, palladium and their alloys, 
gold and silver. Baker contacts carry the assurance that all work is done — 
to a rigid standard and only ~ expert operators reer by a com: 
petent scientific staff. 








Among our regular products are contact screws, studs, bars, plates, 
washers and laminated and inlay strips of any width and thickness, 


LIGHT ASSEMBLIES. We are equipped to undertake sub-contracting 
work for light assemblies and sub-assemblies for the electrical, electronic, — 
radio, refrigeration, heating and other industries and to make small 
instruments and instrument parts to your own specifications. . : 








BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK _ SAN FRANCISCO CHICAGO 
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The fourteenth in Aico’s plastics applications series. 
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PLASTIC Radio Parts 
Can Take the Bumps... 






N planes, in reconnais- 

sancecarsor in the field 

... Signal Corps radio equip- 

ment must be able to with- 

stand rough treatment and 
exposure to weather. 


<A 


This crystal holder...a part used in Signal 
Corps Airborne radio equipment... is manu- 
factured at Aico for strength and extreme accu- 
racy. Aico’s 29-year plastic molding experience 
was invaluable in engineering this part to meet 
exacting Signal Corps tests. 
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PRECISION 
MOLDING 


29th Year 


AMERICAN INSULATOR CORPORATION, New Freedom, Pa. 


N + BRIDGEPORT - BUFFALC 
NEW YORK - PHILADELPHIA 


c es 
oaies Ullices. 5 


-LEVELAND - DETR 








| 
| 
| 
| 





| 
| 


cluded motors, generators, transformers, etc., developed 
to stand up under conditions of high overload, high tem. 
peratures, humidity and corrosive fumes. 

Also displayed were small motors capable of MOving 
500 times their own weight, and now being used to 
operate wing flaps and de-icing equipment on aircraft, 
Such power units must offer lowest possible weight in 
the smallest possible space. Aim of the exhibit was to 
familiarize users, designers and manufacturers with the 
recent, rapid developments of these improved materials, 


DEFINING TOMORROW’S HOMES 


President of the National Association of Home Builders, 
Robert P. Gerholtz, has announced that on January 15, 
there will be held in Chicago a five day study of lead- 
ing manufacturers’ displays and of prize home designs, 
During the meeting, states Mr. Gerholtz, all illusions and 
dreams about the future home should be cleared away 
for there will be no doubts remaining as to what manu- 
facturers can furnish and how home building plans can 
be fitted to availabilities. In the contest, prize winning 
homes will be selected in six categories representing the 
general average of home building needs in all parts of 
the country. 


17,000,000 TONS OF STEEL 


According to acting War Production Board Chairman, 
J. A. Krug, it is expected that capacity for production of 
17 million tons of steel anually will be freed by reduction 
in military uses after the defeat of Germany. This is 
enough to bring civilian output of steel products up to 
equal the level of 1939. Also announced was the fact 
that small business will receive supplies of steel needed 
for civilian production on an equitable basis with big 
business, Spot authorization procedure is expected to 
cover areas where unemployment may develop or facili- 
ties may become idle during reconversion. However, the 
plan may have to be modified somewhat depending on 
conditions of the war and problems which may develop 
throughout the country. 


ABOUT PEOPLE YOU KNOW 


Within United Aircraft Corp., East Hartford, Conn., 
Leonard S. Hobbs has been elected vice president 
for engineering and has also been appointed a mem- 
ber of the operating and policy committee. Wright 
A. Parkins has become engineering manager of the 
Pratt & Whitney Aircraft Div. 


Promoted to the position as assistant manager of 
the Aircraft Div. of Lamson & Sessions, Co., manu- 
facturers of bolts, nuts, cotters and cap screws, is 
William E. Custar who joined the company in 1936. 


Joseph S. Bennett has recently been elected vice 
president of American Engineering Co., Philadelphia, 
Pa. Mr. Bennett was previously manager of sales for 
the same company. 


From sales manager of the National Tool Co., Cleve- 
land, Ohio, Edward G. Hardig has been promoted to 
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Platers who step up their war output today 
with the Unichrome Alkaline Copper proc- 
ess will have an inside track on postwar 
requirements. Because of all the advantages 
of this money-saving process — increased 
speed and efficiency, smoother deposits, 
low-temperature baths, safe operation— 
production will roll full speed ahead for 
users the minute civilian applications are 
resumed, 


If you are copper plating now, or ex- 
pect to in peacetime years, look into these 
features that make Unichrome Alkaline 
Copper the process for plants that want 
the best. 


SMOOTH 
DEPOSITS 


is quickly and easily to 
required thicknesses .. . 
is exceptionally smooth and lustrous .. . 
neds no buffing to provide an excellent 
base for bright nickel. In cases where the 
base metal was not smooth enough, buffing 
isdone with less time and pressure . . 
neds less buffing materials. 





MORE 
PRODUCTION 


With less than 20 minutes 
needed to produce a .001” 
deposit of copper plate, Wet++t+th 
output per unit of equip- ANY 

ment is greatly increased. 

Deposit is free from scum, and requires no 
activation prior to subsequent plating. An 
ordinary cleaning cycle is used. 
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USES EXISTING 
EQUIPMENT 


Your present still tanks, 
automatic and semi-auto- 
matic conveyors, barrels 
and all other types of 
equipment may be easily 
converted for use with the 
Unichrome Alkaline Copper process. The 
solution gives off no harmful or objection- 
able fumes and so. requires no exhaust sys- 
tem. It contains no cyanide, is non-toxic, 
and does not attack clothing or equipment. 
Brighteners, wetting agents or special ad- 
dition agents are not needed. 








OTHER U.C, PRODUCTS AND PROCESSES TO SERVE YOU 


CHROMIUM PLATING for wear-resisting, oil- 
fetaining and other types of finishes. 


RANOZINC for anodic treatment of zinc giving 
greatly increased corrosion-resistance and an at- 
tractive black or yellow finish. 


“UNICHROME ALKALINE STRIP BATH for speedy 
temoval of copper, chromium, zinc, etc., from 
steel and cast iron without etching the base. 


W Trade Mark Reg. U. S. Pat. Off. 
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yrUNICHROME RACK COATINGS specially formulated 
to stand up under the most severe operating 
cycles, 


vr UNICHROME STOP-OFF LACQUERS AND COMPOUNDS 
specially formulated to meet specific plating 
problems. 


{rUNICHROME CLEAR LACQUERS specially formu- 
lated to meet specific finishing requirements. 


yvrUCILON—a corrosion-resistant coating for 
protecting surfaces against acids, alkalies, 
water, gasoline and various corrosive chemicals. 


[(MPRESSIVE 
SAVINGS 


Moderate temperature of 
the bath—100° to 140°F. 
—means savings in heating 
requirements, reduction in 
heat losses. Bath is stable, 
has a wide operating range. 
Throwing power is excellent—anode and 
cathode efficiency are 100%. Very little re- 
plenishing cost because solution is free- 
rinsing and does not deteriorate or build 
up with carbonate. Bath is much easier on 
rack coatings and stop-off materials than 
high temperature, highly alkaline solutions. 


Wes Whi 





SEND FOR 
DETAILS 


Unichrome Alkaline Cop- “ff 
per has been tested and [§ 
proved in thousands of f 
hours of operation under ~—— 
widely varying condi- ty / 


tions. Write today for details and 






a copy 
of our descriptive 6-page leaflet. To assist 
us in answering kindly outline your re- 
quirements briefly. 
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A NEW FEATURE 
OF GREAT IMPORTANCE 
ADDED TO OUR “OLD TIMER” 


Now . . . Chatterless operation 


i 
vice president in charge of sales. Douglas C. Albrigt 
has been made vice president. 


Formerly associated with Reeves Sound Laboratorig 
Adolph K. Stoye has been elected president of A 


is added to the known sensi- 
tivity of our “Old Timer” (200 
Series) . . . The new feature 
consists of an energy absorb- 
ing material sealed within a 
contact carrying cage. The com- 
pound used is not offected by 
age, oil, or moisture. 


Automatic Fire Alarm Systems. 


Appointed as commercial engineer of General Eleg 
tric Co.’s range and water heater division is Pay 
Augenstein with headquarters at Bridgeport, Cong 


Within the engineering department of the Weste 
Electrical Instrument Corp., Newark, N. J., John 
Miller, formerly assistant chief electrical engineer, 


No Bounce! No Chatter! 


. «in the new Kurman 
200S Flat Keying Relay 


KEYING FEATURES: 

. No bounce. No chatter. 

. Input 50 Milliwatts. 

. Will key up to 150 words per 
minute, or 60 impulses per 
second. 

. Armature is mica insulated; is 
suitable for keying a 50 Mega- 
cycle R.F. signal. 

. Contacts will carry up to 2 Amps. 


Oscilloscopic wave form | | | | 
looks like this 
nor like this [ | [ |_ 


Re MM Me MM ced tress) eg 
POMOM TT eae €0) ¢ CUM elites ie ia Stee 


KURMA ELECTRIC 


New Feature . . . eliminates 
“bounce” and “chatter " 


CO. 


35-18 37th STREET © LONG ISLAND CITY 1, N. Y. i: 


FRANCIS X. LAMB JOHN H. MILLER 


been advanced to the posi- 
tion of chief electrical en- 
gineer; Frank X. Lamb 
has become assistant chiel 
electrical engineer; Karl 
M. Lederer who has 
been assistant chief eng 
neer, becomes assistant 
director of research. 


KARL M. LEDERER 


ae 
eee eees 


New officers elected to the Electronic Products & 
Equipment Manufacturers Association include, chait- 
man, E. G. Shalkhauser, Radio Manufacturing Engi- 
neers Inc.; J. A. Berman; Shure Brothers; H. A. 
Staniland, Quam-Nichols Co., and attorney J. Ar- 
thur Kealy. 


BS wes. engineered and built thousands of ° 


small, fractional H.P. blower motors for oper- 
ating cooling fans for hot spots such as radio 
tubes and transformers in many types of air- 
craft and radio installations. Competent engi- 
neering and precision manufacturing facilities 


Chief engineer for the Runzel Cord & Wire Co., Chi- 
cago, Ill., is Stanley A. Duvall. Mr. Duvall has had 
experience in all phases of electrical communications al 


assure volume production of small motors de- over the world. 


signed to your exact performance specifications 
— for any job that requires compact, lusty, 
dependable power. Tell us your requirements. 


Small Motors, Juc 


1326 ELSTON AVE., CHICAGO 22, ILLINOIS 


Within the Timken Roller Bearing Co., Cant 
Ohio, R. G. Wingerter has been appointed assis 
chief engineer for the Industrial Div. 


Assistant to the general manager of the Croc 
Wheeler Electric Mfg. Co., Div. of Joshua Hendy I 
Works, Ampere, N. J., is newly appointed Edgar 


Production : . 
Brandt. Mr. Brandt was previously associated with 


Design * Engineering °* 
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To get leakproof sealing and maximum life from shaft 
vals, take these simple precautions: 
1. Call in your shaft seal maker before you design its 
“living room’’. 
2.Be sure that maker specializes in hydraulically- 
formed metallic bellows shaft seals. 
This advice comes to you straight from the manu- 
é facturer with the reputation of meeting more rigid 
po gecifications than anybody else. So, we’re not merely 
| en- trying to make things easy for ourselves, if you happen 
amb to call us in. Frankly, we like tough problems. 
chief} Here’s why we recommend these two precautions. To 
Karl f put the four parts of a bellows shaft seal together so 
has § that they’ll do the best job for you, each has to be 
engi: fitted to 8 variable factors: (1) the liquid or gas to be 
valed, (2) the pressure which the seal must oppose, (3) 
the direction of the pressure against the bellows — in- 
side or out, (4) the speed of the shaft, (5) the hardness 


CLIFFORD 


First with the Facts on Hy- 
. 5 draulically-formed bellows 


¢!  HYDRON 







R 







stant 


(_] Air compressors 
(_] Fluid couplings 
(_] Fuel oil pumps 


(_} Paper machinery 





of the bearing shoulder, (6) the shaft diameter, (7) the | 
space which the seal must occupy, (8) the temperature 
involved. 

More money- and time-saving facts about Bellows 
Shaft Seals will be given in subsequent advertisements. 
If you don’t want to wait, use the coupon below to get 
vital facts on the superiority of hydraulically-formed 
bellows shaft seals as made by Clifford. 


* * * 


First to produce hydraulically-formed bellows for in- 
dustry, Clifford has maintained engineering leadership. 
And because we have always been first with the facts on 
these bellows, their toughest problems invariably wind 
up in our laboratories. If you have a problem now or 
want to avoid them later, a letter from you will start 
us working together. In the meanwhile, why net get a 
sample of our facts by mailing the coupon today? 


en ra See See 


CLIFFORD MANUFACTURING COMPANY 
1568 E. First Street, Boston 27, Mass. 


Please send me a free copy of your 44-pg Hydron Bellows Data Book. 
I am interested particularly ir shaft seals for the applications checked. 


{_] Refrigerant compressors 
(_] Textile machinery 

(_] Torque converters 

_] Washing machines 

(_] Water pumps 


Ar: =— & — (_) Gear boxes 
Chi- NS Other applications 
—_— ... the First | ‘ 

All-Aluminum Oil Coolers and 

aaa bn gate NAME 

with Hydron Tubing . . . Brazed 

by Clifford’s Patented Method. | COMPANY 

i — ADDRESS 
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with 


SMALL GEARS 


SPURS-HELICALS-BEVELS (straight & spiral) 
WORM GEARING - THREAD GRINDING 
(14 to 96 D. P.) 

As manufacturers of high pre- 
cision small gears for numerous 
vital controls used in this highly 
mechanized war, we are literally 

‘swamped’. 

Therefore, under existing con- 
ditions, we are forced to min- 
further 


imize commitments 


unless they have W.P.B. urgency 
support. 


re OY A Sete ctticce 


“aN en Riad ieee see Ee 
aoe 


2650 W. MEDILL AVE. Ph. HUM. 3482 


AGASTAT 


ELECTRO-PNEUMATIC RELAY 


MEW JERSEY 
LN ere 


FOR DIVERSITY IN TIME DELAY APPLICATIONS 


SUPA at eM Or WN als 47 


AMERICAN GAS -ACCUMULATOR COMPANY 


| industrial relations for Warren City Mfg. Co., 


| tive staff of the same company. Mr. 


| the Elliott Co. as vice president and as general man 


with Westinghouse Electric Mfg. Co., Pittsburgh, Pa 


Succeeding Christian Steenstrup, engineer in charg 
of the Refrigeration Engineering Div. at General Ele. 
tric Co., Schenectady, N. Y., is D. F. Newman. L, W. 
Atchison, formerly designing engineer, has been ap 
pointed assistant engineer. 


Harry D. Beutlich has been appointed director of 
Warren, 
Fred R. Cooper has been advanced to the exegy. 
Cooper Was 
formerly assistant to the president of Willys-Overland 


Qhio. 


Manager of land turbine engineering in the Steam 
Div. of Westinghouse Electric & Mfg. Co., Pittsburgh, 
Pa., is newly appointed C. C. Franck. 


Four eminent industrial designers have announced 
the joining of forces in a new firm with headquarters 
in New York. These include Ruth Gerth, George 
Kosmak, Alexander Kostellow and Rowena Reed, 


Formerly marine application engineer at I-T-E Gr 
cuit Breaker Co., Philadelphia, Pa., Harry L. Buck 
has been appointed assistant to the president. 


With offices at Easton, Pa., Ronald James Sweeney 


| has been selected as director research of Stover Lock 


Nut & Machinery Corp. 


Chief engineer in charge of research at National 
Union Research Laboratories, Newark, N. J., is Dr. 
A. M. Skellett. 


At Fairchild Camera & 
Instrument Corp., New 
York, N. Y., one of the 
largest manufacturers of 
radio compasses, electrically 
operated gunfire control in- 
struments and other elec- 
tronic instruments, Russell 
H. Lasche has been ap- 
pointed director of engineer- 
— RUSSELL H. LASCHE 

In charge of engineering within Griswold Mfg. Co, 
Erie, Pa., is William H. Sickinger in the Commercial 
Electric Cooking Equipment Div. Mr. Sickinger has had 
many years experience in the designing and engineering 
of commercial electric equipment. 


Formerly division manager of A. W. Hecker Co 
and widely experienced designer and development ef 
gineer, Cornelius E. Burkey has been appointed chief 
engineer of Designers for Industry, Inc.; headquarters 
in Cleveland, Ohio. 


Appointed general works manager of tractor plants 
at Allis-Chalmers Mfg. Co. is Hugo W. Liebert, and 
Fred S. Mackey becomes general works managef of 


| general machinery plants. 


Newly appointed general manager of the Eclipse Ma 


chine Div. of Bendix Aviation Corp., Elmira, N. Y.,i 
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on ix REFRIGERATORS 


tidlead of range yundewu 


Manufacturers with an eye on post- 


stamp, form, draw, buff and plate. 








HE war markets are “getting the range” The greatly increased ‘capacity of 

e.3 through their wartime experience our mills at East Alton, Ill, and 

ercial with Western non-ferrous metals . . . New Haven, Conn., will enable us to 

s had “tailored” for specialized require- ‘supply additional customers with 

ora ments. high-grade Western metals—in sheet 
We are thoroughly experienced in or strip, cut lengths or long coils, 

r Co. meeting requirements that call for drawn or stamped parts. An invita- 

it ef close tolerances, exacting tempers tion to discuss your copper and 

chie! and finishes, and in producing high- copper base alloy requirements will 

arters est quality metals that are easy to be appreciated. 

=) (aa Hosein 

» afl PRODUCTS 

rer of BRASS MILLS 


<7 


BRASS - BRONZE - PHOSPHOR BRONZE - NICKEL SILVER + COPPER 


Division of WESTERN CARTRIDGE COMPANY, East Alton, Ill. 
e Ma 


Y,, is 
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Long Hours of Work 


for a Brief Moment 
yee | of Action 






OMBINED efforts of inventor, metallurgist, 

chemist and machinist go into one swift, 

deadly descent of a bomb. For that all- 

important moment of impact, men have worked carefully and 
long. Springs, too, go along on the trip, waiting for the exact 
interval to accomplish their work. Springs must not fail in 


the important jobs of war. Whether their life span is brief— 
or enduring, there is only one standard for their manufacture 
—the best. These same standards will provide Gibson 
Springs, when great mechanical developments are released 


for the years of eventual reconstruction and development. 


The William D. Gibson Company 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 Clybourn Ave., Chicago 14, Illinois 








T. W. Tinkham succeeding William L. McGrath 
who will continue carrying on as vice president and a 
director of the corporation. 


Within the Joshua Hendy Iron Works, Capt. E. D; 
Almy has been selected to serve as manager for the 
Crocker-Wheeler Div. at Ampere, N. J. A. J. M, 
Baker, manager, has resigned to become executive vice 
president and general manager of the E. W. Bliss Co, 
with headquarters in New York. Harry C. Gunetti 
succeeds Mr. Almy as assistant general manager in 
Sunnyvale, Calif. 


Frank E. Tighe and Forrest S. Mabry of Westing- 
house Electric & Mfg. Co. were recently awarded the 
Order of Merit, the company’s highest honor for out- 
standing work in designing and manufacturing radar. 


Newly appointed vice 
president and treasurer of 
the Lawrance Aeronautical 
Corp., Linden, N. J., is 
Walter Bowers. Thomas 
Bartlett recently joined 
the staff in the capacity of 
operations manager. 


WALTER BOWERS 


Following the resignation of Owen D. Young, chair- 
man of the board and Gerard Swope, president of Gen- 
eral Electric Co., Charles E. Wilson was re-elected 
president by the board of directors. 


Director of war research at the United Electronics 
Co., Newark, N. J., is Professor E. A. Hertzler. 


Formerly assistant chief engineer for Emerson Radio, 
Charles R. Wexler has been named chief engineer. 
Homer R. Denius becomes plant manager of the Elec- 
tronics Div. of John Meck Industries, Plymouth, Ind. 


Advanced to the position of production manager at 
Stover Lock Nut & Machinery Corp. is William H. 
Kramer who will direct increased production at the 
company’s recently enlarged plant on Bushkill Creek, 
Easton, Pa. 


Appointment of O. L. Earl as vice president and 
member of the board of directors of Acme Aluminum 
Foundry Co., Chicago, Ill., has been announced. 


In the electronic department of General Electric Co., 
Schenectady, N. Y., John J. Farrell has been appointed 
engineer of the transmitter division. 


Previously vice president and works manager at In- 
ternational Resistance Corp., Leslie G. Thomas moves 


to Bayonne, N. J., in the capacity of works manager of 
Soler Mfg. Corp. 


Winner of a National Association of Manufacturers 
“Modern Pioneer Award,’ Garrard Mountjoy has 
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FREE DESIGNING SERVICE 
Manufacturers and designers are in- 
viled to avail themselves of Meyercord's 
free designing and technical consulta- 


tion service on postwar identification. 


BUY AN EXTRA BOND NOW! 





Your Post-War Products with 


MEYERCORD DECALS = 


A wide variety of successful war uses 
under gruelling combat and climatic 
conditions have even more firmly estab- 
lished Meyercord Decalcomania as the 
perfect material for post-war product 
identification and instructions. 


Meyercord Decal nameplates, lubricat- 
ing guides, wiring diagrams, instruc- 
tions, dial faces, serial and patent num- 
bers, etc., can now be made resistant 
to acid, abrasion, moisture, heat, cold, 
petroleum vibrations, fungus growth. 











CHICAGO 44, ILLINOIS 


OXCTOBER 1944 





Meyercord Decals are washable, dur- 
able and easily applied with water or 
cement to any commercial surface at 
production line speed. They save time, 
cost, materials and weight. 


Designs may be reproduced in any size 
or number of colors, and can be ap- 
plied to flat, convex or concave surfaces 
...even rubber and crinkled finish. In- 
vestigate the amazing variety of uses 
for Meyercord Decals in every branch 
of your business. Address Dept. 7-10 


a we 
Zee MEYERCORD “. 
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been appointed head of the Lear, Inc. radio laboratories, 
Mr. Mountjoy will have complete supervision over all 
radio research and development and will make his head- 


Z 4 oa of of roy Ws 3 DB) | quarters in the company’s New York laboratories. 
| 









Carl H. Odell has been named assistant manager in 
the Instrument Div. of Thomas A. Edison, Inc., West 


Orange, N. J. Mr. Odell was formerly connected with 
rent | the Federal Telephone & Radio Corp. 
De | 


ite | Leaving American Steel & Wire Co., subsidiary of 
OB. . & ln | U.S. Steel Corp., Robert E. Lewis becomes presi- 
Uy dent of the Cleveland Wire Spring Co. 


William C. Speed, vice president and a director of 
| Audio Devices, Inc. and the Audio Mfg. Corp., has 
been elected president of both companies. 












Formerly connected with Colonial Radio Corp., R. J. 
Keogh is now at Webster Products, Chicago, IIl., with 
the engineering staff. 








Within the newly-formed Madison Electrical Prod- | 
ucts Corp., Madison, N. J., John G. Ruckelshaus is 
vice president and chief engineer. 

























Recently appointed a district manager of the radio 
| division of Bendix Aviation Corp. is H. L. Baumgard- 
ner, former vice president of George W. Borg Corp. 


Assistant to the president at Edwin L. Wiegand Co., 
is Frank Wilhelms with headquarters at the Pittsburgh 
plant. Mr. Wilhelms will devote his attention to the 
promotion of electric range and electric heating units. 


Recently elected to the position of executive vice presi- 


Spun, Drawn, and Formed dent at Harvill Corp. is Harry R. Gillett. 


Former factory manager of Borg & Beck Div. of 
Borg-Warner Corp., T. L. Knecht has been appointed 
vice president and general manager. 


The crackproof, peelproof finish of zinc 
coated Thomastrip will adhere to the steel 
to the limits to which the base metal is 


drawn. Available in various weights of | Thurlow E. McBride has been elected to the office 


conta, = coils 7 ot lengths, dull ~ of vice president of the American Engineering Co. 
bright finish with uniform coating on 


both sides, and having temper ranges President of Sperry Gyroscope Co., R. E. Gillmor | 
from soft to full hard, Thomastrip electro- and president of Vickers Inc., Harry F. Vickers, have | 
coated with zinc will meet a wide variety | been elected vice presidents of Sperry Corp. 

of product and production requirements. 
This durable coating provides a non- The appointment of Fred Grotts as director of re- | 
porous final finish, aids die life, and is | search and metallurgy for all plants of H. K. Porter Co., | 
suitable for spot welding and soldering Inc., Pittsburgh, Pa., has been announced. Mr. Grotts 
operations. Coated edges can be furnished is also president of the Fort Pitt Steel Casting Company, 


ele aetna; 
on wide or narrow strip including flat wire. a gumeamery ‘ot Sorter. 










| Within Williams Oil-O-Matic Heating Corp., W. A. 
BRIGHT FINISH HOT COATED, SOLDER COATED, | Matheson has been elected president, and W. W. Wil- 


ELECTRO-COATED WITH NICKEL, ZINC, COPPER, liams, former president, is now chairman of the board. 
BRASS, AND LACQUER COATED — IN COLORS 







Manager of sales and field engineering at Western 
Insulated Wire Inc., Los Angeles, Calif., manufacturers 
of electrical wires, is Edgar H. Hammond, Jr. 







THE THOMAS STEEL CO.* WARREN, OHIO 


SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL : 
; : ; Captain Andrew Anderson has been released from 


active duty with the United States Army to become 
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Today warships are structurally stronger because of 


Geon, the new electrical insulation material 


_ bulkheads of a modern fighting ship are 
honeycombed with holes to permit passage of the 
miles of electrical wire and cable needed to control it. 
Each hole is a weakening factor in the ship’s con- 
struction; the larger the hole, the greater the weaken- 
ing effect. Those thousands of holes are smaller now 
—enough smaller in their overall effect to have ac- 
tually imcreased the structural strength of the ship, 
according to a letter from the office of the Secretary 
of the Navy now in our files. 


That’s because of the unusual electrical properties 


_ of GEON insulation material. This new flexible ther- 
_moplastic permits materially thinner insulation coat- 
, | ings, and so makes possible smaller diameter holes. 


GEON is flame resistant, too, and so eliminates the 
danger of quick-spreading fires like the ones that 


CTT) 
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resulted when rubber insulation acted like a flaming 
fuse once it caught on fire. 


Various compounds of GEON Plastics are used as 
jacketing for power cables; insulation for flexible, 
power and communications cables; jacketing for port- 
able and flexible wire. Other compounds can be made 
which will combine many of the following charac- 
teristics in a wide variety of combinations: resistance 
to acids, alkalies, almost all other chemicals; resistance 
to heat, cold, light, aging, abrasion; easy to process, 
light weight, can be easily colored for quick identi- 
fication; and many others. 


Right now GEON is available to industrial users 
subject to allocation under General Preference Order 
M-10. However, limited quantities can be had for 
experiment — and our research staff and laboratory 
facilities are available to help you work out any 
special problems or applications. For more complete 
information, write Department D-3, Chemical Divi- 
sion, The B. F. Goodrich Company, Rose Building, E. 
Ninth and Prospect, Cleveland 15, Ohio. 


CHEMICAL DIVISION 


THE B. F. GOODRICH COMPANY 


ROSE BUILDING E. NINTH & PROSPECT CLEVELAND 15, OHIO 
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On drafting boards all over the country, 
designs for new equipment are being whipped into 
shape. This blueprint of a BCA Radial Bearing will 
fit smoothly into many a new design picture. 

For no matter how much design may alter machine 
structure, it cannot alter the fact that motion creates 
friction. Turning shafts and moving parts will still 
call for ball bearings. 

BCA Ball Bearings are designed and constructed to 
meet varying conditions of friction, wear and load. 
They deserve thorough consideration in relation to 
your new equipment blueprints. 


Treat Bearings Right! They're in the Fight! 


1. Use only neutral mineral 
lubricants. 


2. When lubricating with grease, 
it is not advisable to have the 
housing more than one-half to 
two-thirds full. Too much grease 


may cause generation of heat 
faster than it can be dissipated by 
the surrounding housing. 


3. Do not remove bearings from 
wrapping until ready to use. 
Store in a dry place. 


BEARINGS COMPANY OF AMERICA, LANCASTER, PENNSYLVANIA 


RADIAL « ANGULAR CONTACT - THRUST 


BALL BEARINGS 


manager of engineering for the Special Products Divy., 
Thomas A. Edison, Inc., West Orange, N. J. 


Appointed chief mechanical engineer of the Wickwire 
Spencer Steel Co. is Victor Chartner with headquarters 
in Buffalo. M. G. Werme has been appointed chief 
development engineer also at Buffalo. 


Formerly comptroller of sales within Western Elec- 
tric Co., New York, N. Y., David B. Peckham has 
been appointed comptroller of manufacture it was re- 
cently announced. 


President of L.G.S. Spring Clutches Corp., subsidiary 
of Curtiss-Wright Corp., is E. F. Theis. 


David J. Bonawit becomes chief engineer of the 
Marshall-Eclipse Div. of Bendix Aviation Corp. 


...- AND ABOUT COMPANIES 


Because of the increasing business, Lafayette Radio 
Corp., 901 W. Jackson Blvd., Chicago, IIl., has rented 
the entire fifth floor where additional warehousing fa- 
cilities, and kit and cable departments will be located. 


The opening of a new manufacturing plant and ware- 
house located at 2310 Ranier Ave., Seattle 44, Wash., 
has been announced by the Square D Co., manufac- 
turers of electrical equipment. 


Announcement was recently made that plans for a 
new manufacturing plant to be located in the Los 
Angeles area for the Ferro Enamel Corp. have been 
made. The new plant will produce porcelain enamel 
frit and synthetic-enamel industrial paints. 


The construction of additional laboratory facilities 
in Dayton by the Commonwealth Engineering Corp. 
has been announced. The building will provide ex- 
panded facilities for research and development work in 
the fields of chemistry, electronics, mechanics as well 
as engineering. 


Royal Electric Co., Inc. of Pawtucket, R. I. recently 
purchased the entire fuse division, of Colt’s Patent . 
Fire Arms Mfg. Co., acquiring the patents, trademark, 
tools and equipment for the production of the Colt 
“Noark” renewable cartridge fuse. 


Formation of the Madison Electrical Products 
Corp., Madison, N. J., was recently announced to manu- 
facture resistors, electronic assemblies, coil windings 
and special components. 


The cheraton cordless electric iron has been acquired 
by Eureka Vacuum Cleaner Co. which will produce 
the iron as one of a group of new household products. 
Tools, designs, patents, goodwill and other rights con- 
nected with the iron have also been taken over by Eu- 
reka. In the future, the product will be referred to as 
the Eureka Cordless Iron. 


Change of the company name from Lear Avia Ine. 
to Lear, Inc. has taken place due to the entry into 
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Richardson Plasticians put an 
end to this Whispering Campaign 


They've taken the mystery out of forming Lami- 
nated INSUROK plastic sheets! For actually it is 
a simple process ... one you can do yourself if 
you know how. And here is a small booklet that 
puts you in the know ... the A B C’s of how to 
form laminated plastic sheets yourself. 


It is as easy as this: 
A. HEAT the laminated sheet uniformly slightly 
below the blistering point. 
B. INSERT the heated sheet in the forming fixture 
and apply pressure. 
C. ALLOW part to cool and then remove. 


Result... the shape is now permanent. 


Laminated INSUROK plastic sheets for forming 
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have varied uses. They combine strength with 
lightness . . . are resistant to sudden changes in 
temperature... withstand the destructive actions 
of most chemicals, reagents, and solvents. 

Write today for the booklet that tells all about 
forming laminated plastic sheets... “HOW TO 
FORM LAMINATED INSUROK SHEETS.” It’s FREE 
for the asking. Send for it on your company 
letterhead. 








You may prefer to have the forming done for you.|f so, 
the working knowledge and years of practical experi- 
ence of Richardson Plasticians are at your disposal. 
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Here is an interesting elec- 
tric motor, designed 

fa by E.M.C. — 1/50th 
H.P. universal type with built- 
in gear reducer. 


Two shafts, each a different spend, ase are apparent in the illus- 
One from er a 


tration. ae ame reduc 


direct from the 


motor. The manufacturer for whom oe ear eas ieee om 
a problem and by bringing it to E.M.C. engineers he secured th 


interesting solution. 


Because of its two speed feature, it is of great value in flexible 


shaft, industrial oe 
signed and developed by E.M.C 


of the many fractional H.P. electric motors de- 
- to fit a specific need and applic- 


tion. Many rd motors are available too, in H.P. requirements 
a to 1/isth, al most of our motors are —- -designed 
and custom-built to special specifications of design engineers. 


For quick, time-saving quota 


tion service, 


write for our Motor Service Sheet. Feel 
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free to have your engineers call u our 
Electrical Engineers for special 
special electrical problems. 


ELECTRIC MOTOR CORPORATION 


Racine, Wisconsin 
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markets other than those of aviation equipment and 
radio. The company operates plants at Piqua, Ohio 
and Grand Rapids, Mich., and research and develop- 
ment laboratories are maintained in Hollywood, Calif., 
Piqua and New York. 


Frostrode Products has moved to a larger plant at 
19929 Exeter, Detroit 3, Mich., in order to meet in- 
creased demands for industrial refrigeration equipment. 
New facilities will permit stepped-up delivery schedules 
on refrigerated welding units, Frostpoint resistance 
welding electrodes, coolant coolers, low temperature 
cabinets and cold treating equipment. 


Plans for the erection of a new electronics plant by 
General Electric Co., Schenectady, N. Y., have been 
made. Purchase of a 155-acre plot of ground outside 
the city of Schenectady has been announced, and when 
necessary materials are released by the government, 
construction is expected to take place. This will become 
the headquarters of GE’s Electronics Department. 


The twenty-five year mark has been met in the history 
of Ex-Cell-O Corp., Detroit, Mich. An anniversary 
d'nner was given to pay tribute to 27 employees who 
had been in the company’s service for 20 years or more. 


Completion of alterations of processing equipment 
at the B. F. Goodrich Co.’s vinyl resin plant at Niagara 
Falls has been announced. The production of both 
vinyl polymers and copolymers is planned. 


Broadening its position in the specialized finishing © 
field is Interchemical Corp. of New York which ac- 
quires Murphy Varnish Co. and Scriver & Quinn, 
Inc. to augment operations of the well-known Ault & 
Wiborg Div. The present management and personnel 
of Murphy Varnish Co. will continue intact, but the 
name will be changed to Murphy Finishes Corp. The 
three units will continue to operate independently. 


Organization of the Optimus Equipment Co. at 
Matawan, N. J. has been announced to design and 
manufacture a line of equipment for metal washing, 
rinsing, pickling, tumbling and drying operations. This 
new company will function in close affiliation with the 
Hanson-Van Winkle-Munning Co., also of Matawan. 


The leasing of warehouse facilities in New York 
City and outright purchase of the Chicago branch 
property has been announced by the U. S. Machine 
Corp., Lebanon, Ind., manufacturers of Winkler 
stokers. Total expansion of the three Lebanon Winkler 
plants is 250,000 sq. ft. 


Standard Transformer Co., Warren, Ohio recently 
celebrated its 25th anniversary in the transformer 
manufacturing business. Sales and engineering rep- 
resentatives of all the district offices gathered at the 
Warren office for a factory inspection, sales conference 
and banquet. 


It has been announced that Micro Switch Corp. 
Freeport, Ill., and the Holtzer-Cabot Electric Co. 
Boston, Mass., were merged with and into First Indus- 
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Design with Engineered 
ng 
ic These parts of a Silentbloc, before assembly, show G EN E RAL S I LE NT B LO Cc 
n, why it is different from all other rubber mount- 
& ings. Rubber ring is inserted under high pressure Of course rubber is resilient. But how resilient—what’s the rate 
rel into outer tube. Inner sleeve (or solid shaft) is and direction of deflection? 
he “shot” with extreme force through inner diame- You can remove that X with General Silentbloc. These shear-type 
he ter of rubber. All parts can be varied to achieve. rubber mountings, bearings and couplings can be engineered 
exact performance needed. by our skilled staff to give the exact performance your job 
requires. If you know the rate of deflection needed, we can 
of design a Silentbloc to match that curve. 
nd Such precise control is made possible by the patented Silentbloc 
ig, principle of elongation and confinement of rubber. By variation 
a of size and design of the fitting, kind of rubber, the degree of 
as elongation of the rubber and distortion of its outer and inner 
b diameters, Silentbloc mountings and bearings can be engineered to : 
Comparison of this completed Silentbloc with —Provide soft cushioning for axial load but maintain 
rk unassembled parts shows how rubber is elongated rigidity to radial or conical loads, or vice versa 
ch and compressed. Any kind of rubber, synthetic, —Snub at either cr both ends for shock loads 
ne natural or reclaimed, and any kind of metal —Allow a wide controlled amplitude of torque action 
ler can be used. Inner metal member can be sleeve —Exert greater pressure on the outer or inner diameter 
ler or bearing type, or solid shaft threaded or —Control deflection under increasing load. 
grooved. Natural pull of live rubber makes ad- are ; 
hesion of rubber-to-metal virtually indestructible. These are a few examples—the variations of Silentbloc are 
almost unlimited. They are used today in many fields—auto- 
tly motive, aviation, industrial and domestic machinery, electrical 
er 7 and electronic equipment, marine equipment and others. 
- he) You can improve your products with Silentbloc to control vibra- 
he se Sia) tion, isolate parts, insulate against foreign vibration, give torque 
ice GEN 3 ;? AL action, correct against bearing or mounting misalignment. For 
factual literature, write The General Tire & Rubber Company, 
Dept. A4° Wabash, Indiana, 
E 38 A OT 
0, UD ere abate GENERAL TIRE & RUBBER CO. 
18- 


Mechanical Products Division, Wabash, Indiana 
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trial Corp., a Delaware Corp. No change of owner. 
ship is involved, and Micro Switch will continue to op. 
erate at Freeport as the Micro Switch Div. of First 
Industrial Corp. 


Globe Products Mfg. Co., 3380 Robertson Blvd, 
Los Angeles, Calif., manufacturers of Globe millers and 
machine tools, have announced the purchase of the en- 
tire machine tool line of the Utility Tool & Die Manu. 
facturers, consisting of screw machines, etc. 


Formerly the Speedmaster Co. of Minneapolis, 
Minn., the name has now been changed to the DoAll 
Co., located at 254 North Laurel Ave., Des Plaines, Til, 


MORE MANPOWER NEEDED 


| 

War programs and the manufacture of machine tools 
will be seriously affected after the war, machine tool 
builders indicate, unless assistance is given with man- 
power problems. Demands for machine tools have fallen 
below previous peaks, but there is still an urgent need for 
workers in this field where current production is de- 
clining steadily. 

Backlog of unfilled rated orders for machine tools 
on August 31 was $195,000,000 which is a decline from 
the $211,000,000 backlog of December 31, 1943. How- 
ever, this is an increase over the $153,563,000 low point 
recorded on March 31, 1944. This gain was caused 
by orders for the heavy truck and ammunition programs 
and by Army requirements. 


PREPARATION FOR RECONVERSION 


According to a survey recently reported upon by the 
American Management Association, plans for the 
changeover of industry are virtually complete, and ina 
substantial number of cases, reconversion is already 
under way. Specifically, 150 firms (mostly in war 
work) state that no reconversion will be necessary and 
122 declare that only moderate retooling will be required. 
A great majority, 273, have outlined plans for resuming 
peacetime activity, 226 have determined the number of 
employees that will be needed after the war. Vocational 

guidance programs will be set up by a number of com- 

| panies, and it was reported by 184 firms that definite 
plans have been made to place laid-off workers in other 
types of positions. 

Most companies plan to employ all their men who 
return disabled, and some are going to hire every dis- 
abled veteran who applies. The survey states that a 
larger part of the lay-offs will be made among house- 

wives and others working just for the duration. 





VETERANS NOT RESTRICTED 


Lifting of all manpower controls for veterans of the 
present war was announced by War Manpower Com- 
mission chairman, Paul V. McNutt, late last month. 
As Mr. McNutt explained the relaxation of controls, 
there is provided the following specific exemptions: 1) 
Veterans will not be required to obtain present state 
ments of availability to change jobs; 2) Veterans may 
he hired by any employer without referral by the United 
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Irvington Seamless Bias Varnished Cambric Tape 


Introduced by Irvington shortly after the turn of 
the century, the development of Seamless Bias 
Cambric Tape made possible— 

.. The successful use of bias tape on taping machines 


.. The production of tight, smooth uniformly protected 
windings of any contour 


.. The elimination of air pockets caused by the coning 
effect of taping a conductor at an angle with 
straight cut tape 


... The saving of time and material by ending cutting 
waste. 

Improvements in manufacturing technique and 

varnish formulation have earned continuing rec 

ognition of Irvington Seamless Bias Varnished 

Cambric Tape as a leader in its field. Laboratory 


and field performances repeatedly attest to its uni- 
formity, workability, stable low power factor and 
resistance to deterioration. Through studied, care- 
ful preparation of the base cloth, smooth surfaces, 
unusual flexibility and tearing strength are as- 
sured, without sacrifice of electrical properties. 
And, although offering ample elongation, Irving- 
ton Seamless Bias Varnished Cambric Tape, after 
stretching, retains 70 percent, or more, of its 
original high dielectric strength, regardless of 
thickness, finish, or color. 


For detailed technical data, write for catalog 
“Irvington Varnished Insulation” and supple- 
mentary information. Address Dept. 56. 


IRVINGTON PRODUCTS: Varnished Fabrics and Papers; Slot Insulation; Flexible Varnished Tubings and Saturated 
Sleevings; Extruded Plastic Tubings; Harvel and Irvington Insulating Varnishes; Cardolite Resins; Fibron Plastic Tape. 


Irvington Varnish & Insulator Company 


Irvington 11, New Jersey, U. S. A. 
Plants at Irvington, New Jersey, and Hamilton, Ontario, Canada 
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\ 
WY to turn out profes- 
MS sional-looking, neat-as- 


a-pin drawings fast 
with any one of the 
four widely-known 
Arkwright Tracing 
Cloths. 


CAN'T BE BEAT! 


For real high-grade 
work, the uniformly- 
woven base cloth and 
specially processed 
surface of Arkwright 
Tracing Cloths, entirely 
free from imperfec- 
tions, just can't be 
beat. 






TRY A SHEET! 


Send today for 
free samples of 
Arkwright Tracing 
Cloths .. . see 
the difference 
they make in your 
work. Arkwright 
Finishing Com- 
pany, Providence, 
Rhode Island. 



































Sold by leading drawing 
material dealers everywhere _ 





States Employment Service or other authorized referral 
channels; 3) Any veteran who seeks employment 
through the U. S. E. S. will be entitled to a referral, as 
a matter of right, to any job of his choice, without re. 
gard to the essentiality or priority status of such job 

4) Veterans may be hired without regard to Preset 
employment ceilings. 

It is estimated that about 1,500,000 discharged vets 
erans in this country are immediately affected and that 
the number involved increases currently by more than 
40,000 a month. Previously, veterans were exempt 
from such controls as the War Manpower Commission 
imposed for only 60 days after discharge. 


SCHOOL LIGHTING OPPORTUNITY 


That there continues to be notable development possi- 
bilities in connection with lighting equipment and its 
application within school buildings and other public 
meeting places was emphasized at the recent annual 
technical conference of the Illuminating Engineering 
Society in Chicago. Studies by Dr. Darell B. Harmon, 
Director of Educational Service, Texas State Depart: 
ment of Health indicate that postures assumed by school 
children in adjusting to window glare, low lighting in- 
tensities and poorly directed light tend to establish un 
balances in body development and open the way to 
disease and physical deterioration. Thus the suppliers 
of sources of artificial light may find a postwar oppor 
tunity of some note in tackling the various aspects of the 
educational field. 

Constructive emphasis was placed by Dr. Harmon 
upon reported improvements of 65 per cent in refractive 
eye defects, 92 per cent, non-refractive eye defects and 43 
per cent improvement in chronic infection when lighting 
and allied conditions were improved or definitely elimi- 
nated in test cases. 

At the same meeting, there was a report of the I. E. §. 
Committee on standards of quality and quantity for in- 
terior illumination and, as presented by Dr. Matthew 
Luckiesh, tentative comfort and discomfort values for 
brightness of glare sources range from 250 to 400 foot- 
lamberts for incandescent sources and 250 to 355 foot: 
lamberts for fluorescent units. 


PLASTICS FOR LAYMEN 


Omitting much of the complexity and confusion that 
accompanies technical studies of the chemistry of plas 
tics, “Plastic Horizons” by Messrs. Weil and Anhort 
offers a clear, simplified approach to the timely im 
portance of synthetics. Statistical summarization of 
the ways in which the plastics industry has grown and 
the raw material requirements and resultant compounds 
have increased is included. Wartime applications and 
likely peacetime product specification points are 
viewed without glamorization and offer real tangibili 
to the alert designer. Published by Jaques, Ca 
Press, Lancaster, Pa. 










26TH METAL CONGRESS 


Sponsored, as in years past, by various organizati 
of allied interest, the 26th Annual National Metal 
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IN ZINC ALLOY 
MADISON-KIPP 


DIE CASTINGS 


by the cakoad 


Instrument manufacturers were among 
the first to recognize the advantages of 
die casting for large production runs. 
Ingenius Madison-Kipp dies and trim- 
ming tools have often made substantial 
contributions to large and difficult 
production programs. 


MADISON-KIPP 
CORPORATION 


214 Waubesa St., Madison 4, Wis., U.S. A. 
Sole Agents in England: Wm. Coulthard & Ce., Ltd., Carlisle 





STAR PORCELAIN 


A recent survey of post-war needs indicates that 
55% of the people questioned will buy electric 
ranges, 45% water heaters, 52% refrigerators, 57% 
clothes washers, 41% ironers, and 44% will buy 
dish washers. 

All of these items require porcelain parts to a 
greater or less degree. STAR PORCELAIN, made 
in the largest and best equipped plant in the U. S. 
for the manufacture of special porcelains, is the 
answer. Send for booklet describing characteristics 
of porcelain. 


OMPANY 
Trenton, N. J. 


PORCE 
41 Muirhead Ave. 
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IMPORTANT CUBR VES 


The curves above —"Typical Demagnetization and 
Energy Product Curves’—are used constantly by 
our own engineers in designing magnets from the 
various proved alloys. If you are designing your 
own magnets, these curves should be useful, particu- 
larly as they are accompanied by an instructive 
pamphlet —’Permanent Magnet Design." 


Send for the chart and pamphlet. 
Try designing your magnets. 
We'll be glad to check your 
results. 


PERMANENT 
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gress and War Conference will be held in Clevelag 
October 16 to 20. | 

Panel meetings sponsored by the American Socig 
for Metals will take stock of new technologies develop 
during the war, will analyze and evaluate productig 
speeding wartime equipment in a coordinated effort} 
knit these developments into a compact design for 
efficient peacetime tomorrow in the metal industry. 

Specific discussion will include metal powders aj 
products, induction heating, heat treatment, sub-zeg 
treatments, surface finishes and protection, new develo 
ments in the study of corrosion, application and use 
quality control instruments, aluminum, magnesium a 
lightweight construction in general. 

More than 325 manufacturers, state and civic organ 
zations are planning exhibits in connection with th 
planned Congress. 





































POSTWAR VOLUMES 


Estimating that when the war is over, 57,000,000 Amer 
cans will work 7% fewer hours per week than they @ 
now, Professor S. H. Slichter of Howard Universit 
told the 1944 annual meeting of the Committee for Eco 
nomic Development that at 1943 prices and presen 
efficiency, these workers would turn out about $15 
billion of goods and services a year. Professor Slichter 
estimates that there will remain, after the government 
has its $31 billion share, $125 billions for consumption 
by individuals, business concerns and foreign customers. 
Further, he contends that based on past experience, these 
people will buy $88 billion of non-durable goods and 
nearly $12 billion of durable goods plus some catching-up 
demand of $4.4 billion of durable goods. 

This report to the C. E. D. included an indication that 
by the end of the war, there may be assumed to bea 
demand for 3.5 million vacuum cleaners, 7.2 million] 
clocks, 23.0 million radio receivers, 5.2 million refrigera-f 
tors, 3.1 million washing machines, 1.5 million waffle 
irons, 1.8 million heating pads, 3.7 million percolators 
and 4.5 million toasters. 


WILSON RETURNS AS GE HEAD 


Re-election of Charles E. Wilson as president of the 
General Electric Co. followed close upon his resignation 
as vice chairman of the War Production Board. In 
September 1942, Mr. Wilson was succeeded at General 
Electric by Gerard Swope who had been president from 
1922 until 1939. 

No successor to Owen D. Young who has resigned 
as chairman of the board after returning from retire 
ment to replace Philip D. Reed, his successor, has been 
announced, 


POSTWAR AT STUDEBAKER 


Recent statements by H. S. Vance, chairman of the 
board and Paul G. Hoffman, president, Studebaker 
Corp., indicate that that organization will require about 
6 months from “Go-Day” to get into production upon 
its postwar cars. Orders for machine tools have been 
placed with promised deliveries in four to five months. 
The company is prepared to carry on simultanedt 
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WITH MIRRORS... 


to make this point clear 


1 y ren MIRROR produced 
_ ae eee ' this queer-looking armature. 
et i == Eesti It wouldn’t work—that’s obvious. 
It wouldn’t even turn in any self- 
respecting motor. 
but the point to remember is this: any rotating part not 
properly balanced can be almost as unfit for service as this 
stotesque armature. Unbalance, perhaps just a fraction of an 
ounce, is enough to set up destructive vibrations once rotation 
starts. 
Vibration can be eliminated—quickly and at low cost—with 
Gisholt Dynetric Balancing Machines*. By means of elec- 
tonics, they catch the unbalance vibrations in any rotating 
part, be it one ounce or 50 tons. Even a movement of .000025” 
von’t escape these highly sensitive machines .. . in a matter of 
“conds, it’s located, measured and ready for correction. 
Remember, a slight unbalance may exist in the most care- 
lly made assembly. You can’t see it—but you can feel it 
vhen the piece is rotating, and it will endanger the reputation 
fyour product. Why take chances? Investigate the Gisholt 
hlancing Machine today! 
‘Adevelopment af Westinghouse Research Laboratories DYNETRIC BALANCING MACHINES 
assure the accurate static and dy- 


6] S H O LT MA cc HINE COMPANY namic balance without which your 


product will not operate with maxi- 
mum efficiency. Write for free and 


lok Ahead... Keep Ahead... With complete information. 
Gisholt Improvements in Metal Turning 


19 East Washington Avenue e Madison 3, Wisconsin 





URRET LATHES »* AUTOMATIC LATHES + BALANCING MACHINES + SPECIAL MACHINES 
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DI-ACRO 
BENDER NO. 2 


Many electrical and other s can be duplicated 
without dies, saving Man Hours and Critical Ma- 
terials and helping to meet rush delivery schedules. 
DI-ACRO Precision Machines—Shears, Brakes, 
Benders—form angle, channel, rod, tube, wire, 
moulding, strip stock; bi-metals, dielectrics, sensitized 
materials, fiber slot insulation, frequency reeds, etc. 


Send for Catalog “DIE-LESS DUPLICATING"— 


showing all models of DI-ACRO Benders, Shears and 
Brakes, and many 
examples of parts 
formed by “DIE- 









* LESS DUPLI- 
CATING”. 





Ve ACTUAL SIZE 


A heavy Copper Bus-Barfor panel board 
and terminal assemblies is illustrated, 
accurately duplicatedin two planes with 
angles formed both flat and edgewise, 
across the materia! horizontally and ver- 
tically. DI-ACRO Bender Ne. 2 has a 
forming radius up to 6” and capacity of 
(2, cold rolled solid steel bar or equiva- 
ent. 








303 Sth Ave., Se 
winneapolis, Minn. 





ENCLOSED GEARED-HEAD MOTORS 


S50 x. fe.m. tal revolution tn7 howes. 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 


Write or any gear ratio from 7.2/1 up to 1,098,632/1 can be 

Data and furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 

Price Accurate, durable construction throughout. 
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manufacture of automobiles and war products if neces- 
sary. Its current wartime participation in the aircraft 
field will not be continued. Mr. Hoffman has indicated 
that Studebaker prefers to avoid the 25 to 30 per cent. 
increase above prewar levels that other automobile mane 
ufacturers look upon as being inevitable and reports that 
the cooperation of labor in obtaining increased efficiency 
of production will be a major factor in keeping prices 
down. New buildings will be constructed and employs 
ment of from 14 to 16 thousand persons is contemplated, 
compared with a payroll of 8,000 workers when auto 
mobile production was suspended. 





YOU MAY AGREE OR DIFFER 





(Continued from p. 134) 


think a good war job can be done without making un- 
usual profits. 

“Sometimes there is too much heat and not enough 
light on the subject of war profits for people to see the 
facts. Sometimes people talk about industry profits 
without realizing that industries, after all, are made up 
of individual companies, small and large, of many kinds, 
And to find out what each one does, you have to look 
at them as individuals—not deal with them in broad 
generalities.” 


W. R. G. BAKER, Vice President in charge of Elec 
tronics Dept., General Electric Co. (announcing the 
purchase of our 155-acre plot of ground in Liverpool, 
N. Y., upon which the headquarters of the company’s 
electronics department will be established )— 

“We do not know, of course, how much electronie 
business will amount to in the United States. How- 
ever, one measurement is that the total potential based 
on present knowledge this year will be approximately 
$4 billion. Of course, this can not be obtained after the 
war but it is possible that at least there will be two bil 
lion during peacetime.” 


S. M. RUST, JR., Vice President, Rust Engineering 
Co. (in a recent address)— 

“Contrary to popular belief, our tremendous con- 
struction of war plants will not halt or make unneces- 
sary extensive postwar industrial building. The effect 
will be just the opposite. The huge competitive poten- 
tialities of these plants will force industrial manage- 
ment to modernize to the limit and to build many en- 
tirely new plants in order to stay in the running in the 
days to come. 

“The combination of this biggest production capacity 
ever known, the biggest consumer market (as verified 
by research polls), and most extensive launching of new 
materials and products, represents the key to postwar 
industrial construction. 

“New postwar plants will be marvels of efficiency. 
Particularly the value received per labor hour will be 
increased. This is a factor of major importance since 
reductions in industrial wage scales are not anticipated, 
requiring the most efficient use of labor to maintain 
reasonable consumer prices.” 
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WHEN YOU SPECIFY SMALL METAL TUBING 


Te) 7 vv. ar ly mee D 


IN THESE METALS: 


SEAMLESS: 


Stainless Steels “Monel” and "Inconel"’ 
Carbon Steels PN tial iia) 

Alloy Steels Copper and Beryllium Copper 
Nickel 


WELDRAWN: Stainless Steels,""Monel”’ 


TO THESE STANDARD TEMPERS: 


Temper #1... Annealed 
Temper #2... Half-hard 
Temper #3... Full-hard 
Special tempers to your specifications 


OR ANODE AND CATHODE SLEEVES: 


Seamless, Lockseam, Lapseam 


Call Superior... Specialists cu the "Field 


ETT 
SUPERIOR TUBE COMPANY, ames a tl Nr | N fi 


ez aout 
FOR EVERY SMALL TUBING \ FROM 5%" OD DOWN 
SUPERIOR ep Seamless in various analyses. WELDRAWN > Welded and drawn Stainless, ‘*Monel”’ and “‘Inconel”’ 
SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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FREQUENCY METERS 


Jungle Conditions—One of the laboratory tests simulating field use is 
a minimum run of 120 hours at 120° F, 95 RH. Component parts 
have previously been tested at 180° F. 


F you had to work in a jungle, the stifling heat and 

humidity approaching the saturation point might get You 

- but not J-B-T Frequency Meters. These meters can take 
it...and do... heat and moisture notwithstanding 


Suspended in open bottom bell jars over steaming water. 
J-B-T Frequency Meters consistently indicate correct frequency 
or speed although dripping wet. This is so because in J-B-T 
simplified construction, the only moving part is the reed, which 
throws off moisture as it operates, and because all com- 
ponent parts are protected by the most advanced moisture- 
resistant finishes. 


Jungle-proofing is not the only assurance of reliability. J-B-T 
Vibrating Reed Frequency Meters are also unaffected by me- 
chanical shocks, voltage drop, change in wave form or 
external magnetic fields. 


Model 21 FX— 2% inch 
instrument with plastic 
case for use where weight 
and space are importast. 





Send for illustrated 
- bulletin VF-43 includ- 
ing VF 43-1A on 400 cycle meters and 
VF 43-1B on the new compact 2% 
inch meters. 


(Manufactured under Triplett Patents and/or Patents Pending) 


J-B-T INSTRUMENTS, INC. 


437 CHAPEL STREET © NEW HAVEN 8, CONNECTICUT @ 10-JBT-3 











PAUL GARRETT, Vice President, General Motors 
Corp. (addressing the National Association of Pub- 
lic Relations Council )— 

“What does industry stand for in peace? We be- 
lieve in capitalism as the best formula yet found to 
create job opportunities. Advocates of other ‘isms’ 
have endeavored to put a stigma on it so that man- 
agement has been thought of in terms of what it has 
been against instead of what it advocates. 

“We must tell what capitalism means. A company 
must lay the ground for good relations outside by mak- 
ing clear to all men and women connected within what 
is being done and why. Public relations are the things 
you do to make friends for the company in the hope 
of making customers for the product. That is why 
management must take its public relations into account 
with each major decision.” 















































JAMES F. BYRNES, Director, War Mobilization 
(in a radio address before the National Press Club)— 

“It will be tomorrow’s accomplishments on the home 
front which will, in no small measure, determine Amer- 
ica’s contribution to a better world at home and abroad. 
If we do not preserve a stable economy, postwar de- 
flation will ruin all our plans for postwar prosperity. 

“America today stands at the crossroads. This gen- 
eration of Americans can nobly gain or merely lose the 
hope of the world. If America can use her productive 
powers for peace as she used them for war, we shall 
nobly gain that hope. If America cannot use her pro- 
ductive powers for peace, America and the whole world 
will lose that hope. We must not allow fear of going 
to work in the wrong way to keep us from going to 
work at all.” 


J.C. OoMAHONEY, U. S. Senator from Wyoming— 

“Congress has done a high class job. It has passed 
legislation guaranteeing demobilized veterans a new 
start in a world at peace, machinery for an orderly re- 
conversion of industry has been created, a contract 
termination law has been passed to ease the transition 
from war to peacetime manufacture and Congress has 
enacted a law providing for the disposition of surplus 
property.” 


ARTHUR L. SCAIFE, Merchandise Mgr., Appli- 
ance and Merchandise Dept., General Electric Co.— 

“The immediate problem just ahead for industry is 
not jobs, it is selling—selling comes first in order to in- 
sure the jobs. This does not mean that industry must 
not plan now to create the jobs but it must realize 
the importance of selling in the job picture. If industry 
does not plan far enough fully enough now and have 
jobs available that the boys will like and can do best the 
things these men in the armed services have been fighting 
for will have been lost. 

“Not only must new sales organizations be trained but 
new men must be attracted to sales organizations. The 
latter may not be an easy task, particularly from among 
ex-service men. In schools where the Army and Navy 
have special classes in which they ask what the service 
men want to do when they return to civilian life the 
occupation lowest on the list is that of salesman.” 
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BRIDGEPORT’S IMPROVED PHOCPHIR BRONTE 


STARTING SWITCH IN 
ELECTRIC MOTORS 


Hundreds of important electric motors at home and in 
industry utilize the contact spring in the centrifugal start- 
ing switch which opens the circuit and prevents the starting 
winding from burning out. Expensive equipment, such as 
electric refrigerators, air conditioners, oil burners, small 
drill presses and similar machines are dependent upon the 
reliability of phosphor bronze for long lasting operation. 


Modern engineering alloys have anticipated advance- 
ments in mechanical design, and can play vital roles in 
product improvement for the postwar market. 


The fatigue and corrosion resistance, toughness, high 
strength, and other fine properties of Bridgeport’s im- 
proved Phosphor Bronze can be used to advantage by 
product designers working with electric switches, radio 
and radar, relays, telephone equipment, recording and 
counting devices and the like. A careful analysis of your 
product will determine how it can be improved through 
the use of a more suitable material for certain parts. Get 
in touch with your nearest Bridgeport technical advisor. 
He will be glad to help you. 


Mill orders accepted in accordance with existing priority regulations. 


T Aogths Ove 


@ BRIDGEPORT BRASS COMPANY 
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Why Not 


Have It The Way 


You Want It? 


Quite a few who are not satisfied with what 
they are using, have found that we can make 
commutators the way they want them. 


Sometimes only slight modifications are nec- 
essary. In other instances radical changes are 
required. But whatever may be the problem 
our 30 years of specialization in commutator 
engineering and manufacturing contains the 
right answer. Look to B & R for the experi- 
ence, skill and facilities to make you a 
commutator that exactly fits your job. 


Production is limited to commutators of any 
desired type between the diameter dimen- 
sions of %4” and 6”. Ample capacity for 
any volume. Tools available for a large range 
of types and sizes. Quotations promptly 
and cheerfully given. 


B&R MANUFACTURING CO. 


TOLEDO FACTORIES BLDG. 
TOLEDO 2, OHIO U.S. A. 








W. M. JEFFERS, President, Union Pacific Railrod 
Co. (before the seventieth annual meeting of the Ameri- 
can Bankers Assn. )— 

“The truth which must sink into the minds of tl 
citizens of this nation is that this country’s foremost 
need is stability or stabilization of word and deed whic 
will enable men to plan ahead with a feeling of security, 
thus opening the way for progress. By stable I do not 
mean static nor retroactive and recalcitrant but a sta- 
bility which beds on a combination of conservatism 
which in a nutshell is respect for proven fundamentals 
and that liberalism of changing conditions. 

“To the credit ‘C’s’ of banking tradition—character, 
capacity and capital—I would add courage and confi 
dence in banking and in others. Banking must get off the 
side track, government banking, and get back on the old 
main line system of lending and borrowing. In this 
picture there are loans for longer periods, lending on a 
wider variety of collateral, faith in human character, 
and throwing away some of the old rate books.” 


ERIC A. JOHNSTON, President, Chamber of Com- 
merce of the United States (before National Associa- 
tion of Home Builders )— ; 

“There is an expression in New England that a tight 
house is a good house. We have learned through insu- 
lation to build a tight house,—one which in the winter 
keeps the cold out and the warm in and in the summer 
the heat out and the cool in. We have learned improved 
ways to equip a house for efficient and healthful living. 
We have learned improved ways to design a house so 
as to make the most of its space, new ways to locate 
a house so as to make the most of its environment. We 
have learned improved ways to finance the purchase of a 
home. And we will go on after the war adding improve- 
ment upon improvement, 

“But there will be no new miracle house after the war. 
There will be instead a better house for the consumer’s 
money in a better location. This better house will be 
produced by private builders and be financed by private 
institutions, more conscious than ever before of their 
opportunities and of their responsibilities. This better 
environment will be made possible by improved city 
planning and zoning activities and through modern 
building regulations carried on and administered by re- 
sponsible agencies in each community.” 


G. EDWARD PENDRAY, Assistant to President. 
Westinghouse Electric and Mfg. Co. (before the Ameri- 
can Assn. for the Advancement of Science )— 

“Public interest in science, spurred by the miracles 
of war research and the promise of great peacetime 
benefits, is challenging the nation’s press to cover the 
scientific front in all its developments. The hunger of 
the man on the street for news of scientific progress has 
increased in stép with the penetration of technical ad- 
vances into his daily life. It should be the continued aim 
of all newspapers—the nation’s greatest single educating 
force—to satisfy that hunger. 

“The last three or four years have witnessed an un- 
precedented spread of technical knowledge among the 
American people. Not only has this education been 
provided to men of the armed services in the class rooms 
of half a thousand colleges but it has also been taught 
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Vertical Milling — 3” and %” radii 
on PANELYTE Barrel Support Block 
milled to tolerance of + .001” as 
curved surface must fit exactly to 
inside barrel contour, 


’ 


ahaa aT CCE) risa tta 
Stand Grueling Strain Without Deflection! 


Mass-produced from strong, fabric 
base PANELYTE — Barrel Support 
Blocks transmit heavy loads from 
the barrel to the spider of the Ham- 
ilton Standard Propeller used on 
bomber and fighter planes. Preci- 
sion-fabrication is essential to assure 
accuracy of part — and exact balance 
in delicately adjusted assembly. 
Manufacturing tolerances on 
length of support seat (cut-out sec- 
tion) in PANELYTE Barrel Support 
Block and on outside radius, which 
mates with barrel, are held to a total 
variation of .003” + .001” and — 
.002”. Twelve different machining 
operations, including band sawing, 
grinding, sanding, drilling, counter- 





boring and milling, are employed in 
the precision-fabrication of this in- 
tricate part. Rapid mass production 
is possible through new machining 
techniques and the enlarged facili- 
ties of the PANELYTE Plant. 

The ready adaptabjlity of PANEL- 
YTE to fine machining, dimensional 
stability — and economy — highly 
recommend it for structural parts of 
complicated design. Our engineer- 
ing staff will be glad to explain how 
Precision-Fabrication guarantees ac- 
curacy in the most intricate of parts 
— often saves man-hours and money 
in production. 


5 Y tv 
Write for factual “Data Book” 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Kansas City, Los Angeles, Mexico City, Montreal, New 


Orleans, St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MAASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS AND FABRICATED PARTS IN PAPER, FABRIC, WOOD VENEER, FIBRE GLASS AND ASBESTOS BASE LAMINATES 
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For the Best in 
Mechanical, Electrical, Thermal, 
and Chemical Protection= 


Select the 


VARNISH 


Ideally Suited to Your Job. 


Almost any kind of varnish will prob- 
ably work — for a while. But, for the 
best service from your equipment, you 
need a varnish formulated to EXACTLY 
fit the operating conditions of your 
product. There’s a Pedigree electrical 
insulating varnish that will give you 
longer, more dependable service in 
the field at lower cost. 


Write today for the 
free Pedigree var- 
nish catalog —or 
submit your prob- 
lem to a Pedigree 
varnish specialist. 


The P. D. GEORGE CO. 


5200 N. Second St. - St. Lovis 15, Missouri 


Call in the . 
Pedigree Varnish Man 
Nearest You. 








as part of the basic training of hundreds of thous. nds 
of men assigned to particular technical tasks. It has heen 
learned in the battlefield, too, when crises made an un- 
derstanding of rocket poser or radio or ballistics a mat. 
ter sometimes of life and death. 

“When these young men return they will wish to 
keep up with the news of developments in the fields in 
which their war experiences interested them. We al- 
ready see ample evidence of this. Among the most 
popular reading material in the convalescent hospitals 
throughout the country are the technical publications 
supplied by various industrial companies.” 


R. J. SIMMONS, President, Vacuum Cleaner Manv- 
facturers Assn. (during a recent meeting )— 

“Once the demands of war requirements are fully met, 
I am sure the same ingenuity evidenced by the vacuum 
cleaner manufacturers in their quick and early conver. 
sion to an all out war effort will again be demonstrated 
in their reconversion and resumption of the manufacture 
of vacuum cleaning equipment so badly needed. 

“We see great opportunities to reach new peaks in 
production and employment for the vacuum cleaner 
industry as soon as Government regulations permit. 
Since all vacuum cleaner manufacturers are now en- 
gaged in war production the recent announcement by 
WPB authorizing production of vacuum cleaners if there 
is no interference with war demands depends upon the 
individual manufacturer’s facilities and the availabilit 
of materials and manpower.” 


J. F. LINCOLN, President, Lincoln Electric Co. (be- 
fore the National Economic Council )— 

“It would be interesting to see what penalty would be 
meted out to a foreign saboteur if, by plan, he handi- 
capped American war industry to the same extent as has 
been done by the application of our own Government's 
bureaucratic edicts, as exemplified in the experience o 
our company. The facts are almost unbelievable, as 
they occurred, but are easily understood when it is 
remembered that bureaucrats must make a rule for in- 
dustrial operation and then force all conditions to fol- 
low the rule, regardless of results. The action taken 
by the bureau punishes efficiency of production to a 
point where if it had been planned by an individual in 
wartime it would be treasonable.” 


SAMUEL B. PETTENGILL, former Congressman of 
Indiana (his interpretation of a resolution passed by the 
National Economic Council )— 

“We believe that there is no top rung on the ladder of 
success. We believe that there is no ceiling on America. 
We believe:that there must be no ceiling on Americans 
We believe the laborer is worthy of his hire. We be- 
lieve that a man should get what he produces and should 
be paid for all that he produces and should be paid to 
produce more. Therefore, we object—not in behalf 
of American industry, but in behalf of the American 
workingman and his wife and his children and his hopes 
and his dreams and his ambitions for them—that no gov- 
ernment has any moral right to penalize an employer 
for paying his workers what a worker earns.” 
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slots. The ends of the rotor bors are welded 
to copper or alloy end rings. These rotor bars, 
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illustration shows cross section view of Burke Type N 50 h. p. Induction Motor 


BURKE 





MOTORS 
ALL 








URKE is a quality motor builder producing types, open and enclosed, both squirrel 
es B a standard line of motors but also able cage and wound rotor. Let Burke build for is 
" ‘to meet exacting specifications of special you. Send your specifications to Burke engi- | 
TO applications. Burke Induction Motors are neers today. Write for Bulletin 101 describing 
rica built in sizes from 1 to 1500 h. p. in all Burke Induction Motors. 
“yf SYNCHRONOUS MOTORS INDUCTION D.C. D.C. M. G. HIGH SPEED 
AND GENERATORS MOTORS MOTORS GENERATORS SETS A. C. GENERATORS 


MOTORS 1 eS? ee 3 Ae ° BS fel, ee te ee i TO 1oo00 4 Ww 


: oa a P K e A.C.& D.C. Motors & Generators 


BURKE He Se ae ee ae COMPANY, fe ES PENNSYLVANIA ¢ Sewcee /59/ 
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Vew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


Brief reviews of technical information avail- 
able through various suppliers of essential 
materials, electrical and mechanical parts, 
equipment, motors, drives, controls, fin- 
ishes, etc., for integration within complete 
products of various kinds. 


ACCURACY STANDARDS. Included in the first 
part of Bulletin GEA-4240 are definitions of ASA ac- 
curacy standards for potential and current transformers, 
parallelograms and tables which simplify the use of 
Part 1 in respect to classifying transformers for accu- 
racy, evaluating the effects of transformer errors on 
meter readings and explaining the significance of accu- 
racy classes and burdens. Part 2 consists of a guide for 
the selection from a complete line of standard indoor 
and outdoor current and potential transformers. Insu- 
lation, accuracy and construction are points discussed 
in the text plus descriptive material on mechanical and 
thermal limits of current transformers. General Elec- 
tric Co., Schenectady 5, N. Y. 


BASIC TYPES OF SPRINGS. Four factors es- 
sential to designing a spring for correct use are given 
including a thorough study of working conditions, the 
use of the services of experienced spring engineers, the 
choice of right material and the ability to fabricate a 
spring efficiently, regardless of intricate design. Text 
covers in detail the commonly used spring materials 
with descriptions of their characteristics including 
music, hard drawn carbon steel and oil tempered wires ; 
chrome-vanadium steel spring, flat spring steel, hot 
rolled bar stock, silicon alloys, stainless steel, bronze, 
beryllium copper and nickel copper alloys. A chart 
provides design information on compression, extension 
and torsion. Each of the five basic types of springs is 
illustrated and defined, and the wide variety of different 
shapes into which they may be designed is shown. 
Muehlhausen Spring Corp. Div., Standard Steel 
Spring Co., 1844 Michigan Ave., Logansport, Ind. 


VARIABLE SPEED TRANSMISSION. Points 
are listed on features including remote control, straight 
line drive, long life, finer control, higher efficiency, low 
maintenance, wide range of sizes, positive drive, plus 
other facts. Descriptive material gives details on hair- 
line speed reduction control, in motor drives up to 100 
hp. and in one complete unit; V belt control of speed; 
and time tested engineering principle. A page is de- 
voted to the description of the variable speed reducer 
which is keyed to a diagram drawing of the unit. A 
table is provided with information on unit sizes, motor 
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Engineer-designer and executive readers 
of ELECTRICAL MANUFACTURING may 
forward requests for copies, preferably 
upon letterheads of their company, di- 
rectly to the manufacturer, at addresses 
indicated with each item. 


or input speed, hp. rating at motor input speed, variable 
speed range, etc. Data are also presented on direct and 
offset drives and individual designs. Variable Speed 
Div., Lombard Governor Corp., Ashland, Mass. 


RADIO TRANSMISSION TRANSFORMERS. 
Containing information on heavy duty type and oil in- 
sulated plate supply units, filament, high leakage react- 
ance filament, interstage and plate modulation trans- 
formers and filter reactors, Bulletin No. 163 also pro- 
vides specifications and other essential data in detail. 
Illustrations show other types available including volt- 
age adjustors ; communication and safety transformers ; 
breakdown testers; fluorescent lamp ballasts ; luminous 
tube, mercury vapor lighting and welding transformers. 
Acme Electric & Mfg. Co., Cuba, N. Y. 


PROCESSING OPERATIONS. Information covers 
facts on the specializing of resistance wire windings of 
all kinds such as strip resistors, special heating ele- 
ments, heating elements for replacements, etc. Dia- 
grams show examples of a few of the production jobs 
which have been completed, and descriptive material 
explains these jobs giving necessary qualifications that 
must be met plus the uses. Form No. S101-5M is 
available from H. W. Tuttle & Co., 259 West Mau- 
mee St., Adrian, Mich. 


RESINS, FLUIDS AND PLUG COCK GREASE. 
Presentations now available in Forms 794-1M and 
744-2M. The first compilation gives facts on physical 
properties, retention of consistency, resistance to chemi- 
cals, non-volatility, inertness, ease of application; rec- 
ommendations for use; comments; specifications; and 
shipping information of plug cock grease. The latter 
offering provides specifications on types 993 and 2052 
silicone resins for electrical insulation with facts on 
solids content, density, weight per gal., viscosity, drying 
time to tack free condition and heat endurance plus 
electrical properties such as power factor, dielectric 
strength and constant. Samples are shown of heat 
resistant insulations made with the silicone resins. 
(nformation on fluids covers general and electrical prop- 
erties, specific heat and viscosity stability. Descriptive 
material discusses viscosity-temperature curves, solu- 
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ELECTRONICS IN 


SPRING-MAKING 


Wit is a spring? At the Hunter 
Pressed Steel Company, it’s a piece 
of “educated” metal — with a personality 
all its own. For Hunter engineers have 
made a real science of spring-making. 


Since even a small spring may control 
an important machine or system, its per- 
formance must be extremely accurate 


and dependable. 


To help make certain springs better — 
and to check their results precisely — 
Hunter engineers have pressed into serv- 
ice the famous RCA “‘picture”’ tube. This 
cathode-ray tube enables them to observe 
the performance, under actual operating 
conditions, of a small precision spring in 
a rotating assembly. 


This spring is linked to a small plunger, 
and is extended and compressed by cen- 
trifugal force as the assembly rotates. In 
test, the assembly is rotated at prede- 
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a Picture Tube 


As small assembly (mounted on shaft projecting from 


panel) rotates, the motion of plunger is pictured on 


cathode-ray tube (upper left) 
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spring is thus assured. (Photo courtesy 


Hunter Pressed Steel Co 


termined speeds in a magnetic field. The 
motion of the plunger and the changes 
produced are flashed on the screen of 
the RCA Cathode-ray oscillograph, as 
shown in the photograph above. Thus, 
the cathode-ray tube “pictures” the spring 
action quickly and accurately while the 
assembly is in operation. 


This is just one example of how many 
jobs can be done better, cheaper, and faster 
the electronic way. 


The cathode-ray tube has many appli- 
cations in industry. It can be used to make 
instantaneous measurements of electrical 
circuit performance; to make continuous 
observations of a wide range of processes; 
to compare dimensions, colors, speeds; to 


Lansdale, Pa 


measure time intervals as short as a 
millionth of a second; in fact it can 
observe or measure any quantity that 
can be converted to voltage or current. 


If you have a problem in any of these 
classes, it may well be that standard RCA 
cathode-ray tubes can be adapted to your 
requirements. In any event, why not 
write, stating your problem in detail? 
Our RCA Tube application engineers may 
be able to help you. Address: Rapio 
CorpPoRATION OF AMERICA, Commercial 
Engineering Section, Dept. 62-16E, 


Harrison, New Jersey. 


Remember, the Magic Brain of all electronic 


equipment is a Tube...and the fountain- 
head of modern Tube development is RCA. 


RADIO CORPORATION OF AMERICA 


RCA VICTOR DIVISION * CAMDEN, N. J. 


62-6331-16 
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FOR YOUR SLOW SPEED MACHINES 


There Are I! Sizes of this particular style of worm 
‘gear speed reducer, which can be furnished with 
JANETTE motors of from J/g to 7!/2 H.P., and out- 
put speeds of .08 to 447 r.p.m. 


As this style reducer can be furnished with foot or flange 
bases and assembled in 12 different mounting positions, it 
can be easily installed without special adapters on almost 
any slow speed machine. 


WRITE TODAY for your copy of our catalog—!00 pages of 
complete information on 47 styles and sizes of speed reducers. 


Wee 


bility, oxidation resistance, vapor pressure data, lubri- 
cation, effect on rubber and plastics, physiological prop- 
erties and uses. Charts provide information on vis- 
cosity-temperature slopes of fluids compared with typical 
hydraulic oils. Dow Corning Corp., Box 592, Mid- 
land, Mich. 


LOCKING SYSTEM. For threaded inserts and 
studs. Features are listed plus general information on 
material, threads and finish, special designs, tests, in- 
stallation tools, removal and threads undisturbed. Types 
are illustrated such as the standard taper pipe thread 
seal, hydraulic seal insert, spark plug, bushing, locked- 
in stud, terminal type, etc., and text follows outlining 
important points. Space is devoted to aircraft appli- 
cations, service and overhaul to which the inserts and 
studs are adaptable. Installation instructions are given, 
and tables provide engineering standards. Method of 
removal for replacement with the standard insert is 
given through the use of specification diagrams in Form 
1191. Bardwell & McAlister, Inc.,; 7636 Santa 
Monica Blvd., Hollywood 28, Calif. 


INSULATING PROCESS. Cost-saving and qual- 
ity-improvement features are listed including 50 to 90 
per cent reduction in total treatment time, elimination of 
varnish drip and clean-up of shaft and other parts, con- 
servation of varnish—no wastage, reduction of fire 
hazard of exposed varnish, less floor space is required, 
adaptability to production lines, thorough penetration 
of varnish, perfect distribution, complete drying through- 
out windings and uniformity maintained by process con- 
trols. Descriptive material covers major problems in 
customary production methods of varnish application 
and treatment plus facts un how this process solves the 
problems of previous production practices. A chart is 
supplied showing actual treating time from beginning 
to end compared to the baking time now being used in 
production. Engineering service is also discussed. 
Sterling Varnish Co., Haysville, Pa. 


FLUID METERING PUMP. Features of design, 
simplicity, performance and dependability are discussed 
plus facts on single- twin- and four-engine systems. 
Installation data are included with information on 
mounting holes, electrical receptacle, motor, weight, suc- 
tion lift, capacity, fluids, supply tank location and filter. 
Performance charts are shown giving flow vs. discharge 
pressure, flow vs. watts and flow vs. volts. Diagrams 
and illustrations complete this brochure. Adel Preci- 
sion Products Corp., 10777 Van Owen St., Bur- 
bank, Calif. 


CONNECTORS. Combination of Bulletin 1, 2, 3 and 
4 in one bound booklet. Facts given on British plugs 
include construction; shell or housing, insulation, con- 
tact springs, cable adapters, fittings ‘and finish. Dia- 
grams of straight, right angle and wire types are shown 
with specifications, and charts provide information on 
ferrule cable and plastic cap fittings. Also discussed are 
British sockets, coaxial connectors and AN co-axial 
connectors. Dimensional diagrams and photographs 
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a. only in super-planes, but 
also in mobile power plants on 
land and sea which provide electric 
current for machine tools, search- 
lights, radar and fire control—for 
doors; ramps and winches on landing 
craft—for heating, lighting and even 
propulsion on subs and surface ships 
—the war-proved dependability and 
increased efficiency of electric gen- 
erators, transformers and motors can 
be traced largely to-the improved 
quality of electrical steel sheets. 

Here at U.S.Steel, leadership in 
this field is the reward of 40 years of 
constant research and experiment. 
So we can offer you manufacturers 
of electrical equipment technical 
data on the characteristics of U-S-S 
Electrical Steel Sheets—as_ deter- 
mined, over the years, in our com- 
plete testing laboratory. 

Therefore, we can guide you in 
the selection of the proper grade of 
sheets to meet all of your special 
requirements. 


Despite “‘restrictions,’’ published news about the B-29 indicates that 
it has MORE of everything a plane needs in air warfare. Naturally 
we presume that means more electric generators, transformers and 
motors to operate remote controls, bombing apparatus, machine 
gun turrets—possibly other devices which are still ‘‘hush.”’ 

In this new nemesis of the skies—as in so much of our armored 
might—-electrical steels insure trouble-free, split second operation 
of the motors and other devices that activate its complex mechanism 


Our technicians will be glad to 
consult with you regarding your 
present problems and future plans. 
Meanwhile, a fund of significant 
data has been published in book 
form, 151 pages of authoritative, 
illustrated and tabulated technical 
information. This book is yours for 
the asking. Simply fill in and mail 
the convenient coupon and your free 
copy of “U-S-S Electrical Steel 
Sheets, Technical Bulletin No. 2” 
will be forwarded to you promptly. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
* United States Stee) Export Company, New York 
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Carnegie Illinois Steel Corporation 
620 Carnegie Building 
Pittsburgh 30, Pa. 


Gentlemen: 


Please forward my free copy of “U-S-S 
Electrical Steel Sheets, Technical Bulletin 
No, 2.”’ It is understood that I incur no 
obligation. 


Name Title 
Address 


City State 
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DRAKE 


DTT IT 
TRONS AND 


SOLDER Pors 


Making connections 
right—the first time— 
is a cinch with Drake 
Industrial Soldering 
Irons and Solder Pots. 
That's one reason they 
are so popular with 
fast-producing Amer- 
ican Industry. Every 
need of industry can be 


met, too, for Drake has 


An Iron for Every Purpose 


-—<S 


Drake Soldering Irons 
and Solder Pots are 
available now with 
am AA-5 or better 
priority rating. Write 
now for illustrated 
Folder. 


DRAKE ELECTRIC WORKS, INC. 
36056 LINCOLN AVENUE, CHICAGO, ILL. 


To??? 


CORROSION] 


Mercoid y ed mercury switc 

means for opening and closing an electrical circuit. They are designed to give 
millions of ‘‘makes" and ‘‘breaks"' in the electrical circuit. « These switches 
are used on many industrial applications. * Various types available. « Our en- 
gineers will assist in their application to any of your switch problems. 

THE MERCOID CORPORATION, 4211 BELMONT AVE., CHICAGO 41, ILL. 


FLEXIBLE RUBBER MATERIAL. 





are shown on the chassis receptacle, shielding hood ani 
cable plug. International Resistance Co., 401 North 
Broad St., Philadelphia 8, Pa. 


Properties 
including hardness, tensile strength, elongation, specific 
gravity, volume and compression set are listed. Prices, 
limitations, temperature range, coefficient of friction, 
flame resistance, heat sealability, etc. are other factors 
discussed. Dimensions of standard composition tanks are 
shown plus illustrations of rubber-lined tanks, cars, 
pipes and fittings for handling corrosives. Text covers 
cutless rubber bearings; fractional hp. and multi-V 
belts; vibro-insulators which reduce vibration, fatigue 
and save equipment; molded parts; custom-built ex- 
trusions ; anode coating and lathe cut products. B. F. 
Goodrich Co., 490 South Main St., Akron, Ohio. 


INDUCTION MOTORS. Multi-speed squirrel cage 
units are completely described in Bulletin 1310. Seven 
ideas to improve efficiency and promote economy are 
listed including ease of control, controlled sequence of 
operation, ability to withstand severe conditions, effi- 
cient use of power, space saver, minimum maintenance 
and time reduction. Charts indicate how the type of 
load determines whether a variable-torque, constant- 
torque or constant hp. motor is applicable. Text also 
explains how these motors can be arranged for more 
than one speed and can be built with the same electrical 
and mechanical modifications as offered in single speed 
units. Fairbanks, Morse & Co., 600 S. Michigan 
Ave., Chicago, Il. 


FASTENER BOOKLET. Contains information on 
19 additional types and sizes of fasteners now avail- 
able in body diameters ranging from %g to 4g in. 
with a variety of head styles and lengths to solve all 
problems of quick, detachable fastenings. General facts 
are provided on grommets, springs, tools, wings and 
installation tools. Also included in Catalog D-2 are 
tables with figures on tensile strength at breaking point, 
approximate angle, maximum thickness of panel, recom- 
mended deflection, etc. Material specifications and in- 


structions are included. Dzus Fastener Co., Inc., 
Babylon, N. Y. 


MANUAL AND AUTOMATIC CONTROLS. 
Described in Bulletin J303-2 is an improved control de- 
veloped to maintain a desired electric power or heat input, 
or flow of liquids or gases to any process or equipment. 
Diagrams and illustrations show the stepless input con- 
troller for electric furnaces up to 35 amp. and up to 10 
amp. Operation is discussed, and specifications covering 
control cycle, contact load capacity, line voltage, overall 
dimensions and net weight are provided. Also avail- 
able in Bulletins J402-2 and J403-2 are instruments 
described as simplified electrical timing devices. Manual 
and automatic types are discussed. Features listed in- 
clude rugged construction, easy installation, positive 
positioning and timing, illuminated scale, flush or sur- 
face mounting, ample space for wiring and instrument 
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WHAT HAPPENS HERE ? 


The top surface of this stick is in compression; the bottom was in tension, and broke. 
Likewise in a heating element: as it is turned ‘‘on” and “off”, it alternately stretches and 
shortens itself, and thus subjects the surface of the wire to a cycle of tension and 
compression. This buckling action tends to make the oxide coating of the wire 
flake off. The wire that lasts the longest, is the one that flakes off the least. Chromel 
holds its oxide skin tenaciously tight, and hence makes the most durable 


heating element. For satisfaction, specify Chromel, described fully in Catalog-M. 


RESISTIVITY @ 68°F 


WIRE RIBBON 
(C.M. Ft.) (Sq. M. Ft.) ite: 
Chromel-A . . . . . 650 Ohms 510 Ohms 
Chromel-C ... . . 675 Ohms 530 Ohms HOSKINS 
Chromel-D . . . . . 600 Ohms 471 Ohms CHROMEL | 
Copel. ce 10 ee + ROO Claes 231 Ohms caer opel 
WIRE 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 
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HET TITIT H+ 


Bronze, Copper, 
Stainless. Nothing in common see! 
4360 Items in stock. Specials made 
to order. Write for 104 page, 4 


color catalog and reference book. 
The H. M. Harper Company, 
2609 Fletcher St., Chicago 18, i. 
Branch offices in principal cities. 


eee etter 
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type case. Details are given on anticipating feature 
slow heating, maximum demand control, saturatio: 
point, drawing, etc. Wheelco Instruments Co., Har- 
rison & Peoria Sts., Chicago 7, IIl. 


MICA CAPACITORS. Presents facts on analysis 
of type designations, capacitor marking and color cod- 
ing, figure of merit or requirements and dissipation 
factor, capacitance measurements and drift, temperature 
coefficient, current ratings of potted capacitors in still 
air, dielectric strength—molded capacitors and potted 
capacitors, case insulation, insulation resistance, thermal 
cycling of molded and molded-case potted capacitors, 
vibration and corrosion. Built to joint AN specification, 
these mica units are shown in Catalog 12, Section J-1. 
Simplified tables are supplied. Solar Mfg. Corp., 285 
Madison Ave., New York 17, N. Y. 


PHENOL AND VULCANIZED FIBRE. Com- 
pilation gives data and information for correct specifi- 
cation. Comprehensive listing of standard grades, 
tables governing electrical and mechanical strength, 
moisture absorption, etc. is included complete with prop- 
erties and characteristics pertaining to each material. 
This brochure is a practical guide for engineers, de- 
signers and manufacturers in quickly determining the 
advantages and the limitations of either fibre product 
for its particular specification point. Also included is 
general information on stampings, specialties, insulators 
and terminal boards. N.S. Baer Co., 9-11 Montgom- 
ery St., Hillside, N. J. 


DESIGN CRITERIA. Prepared because of the wide 
use of steatite as an insulator on high frequency, high 


| quality equipment by the radio industry as well as to 
| emphasize the potential civilian domestic radio and elec- 
| tronic device specification after the war. Illustrations 


show the hydraulic and automatic pressing operation, 
extrusion process, machining, casting, grinding, glazing, 
firing, inspection and tapping. Description covers tol- 
erance—a function of shrinkage and of tools, how manu- 
facturing methods affect tolerances with points on varia- 
tion in the chemical composition of the body and in the 
moisture content of body, particle size of the material 
(dust), filling of the die space with steatite granules, 
drying, temporary storage, etc. A tolerance chart is 
included plus a table of decimal equivalents. General 
Ceramics and Steatite Corp., Keasbey, N. J. 


SELF-LOCKING NUTS. Features listed include 
low cost; neat appearance; saving of 60 to 70 per cent 
in weight as compared with other devices; triple grip 
on bolt thread; lock anywhere on the bolt, maintaining 
any desired position, regardless of severe vibration ; and 
metal construction that will withstand high tempera- 
tures. Text explains how this type of fastener is well 
suited for use on bolts holding together parts made of 
glass, plastic and other such materials, where a resilient 
fastening is required that can be tightened without dan- 
ger of fracturing relatively brittle materials. Typical 
uses are illustrated in Form No. 550 showing glass 


| knobs on kitchen cabinets, aircraft terminal strips and 
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Glass-covered oven in the L-O-F “Kitchen of Tomorrow.” 


Where one material must do two jobs—PFo- amazing resistance to impact and thermal shock. 
vide visibility as well as protection—Elass gets Moreover, glass gives you freedom in design 
the nod. —you can have it flat or curved ..- coated, 
Why not utilize the advantages of glass in polished or etched .. _ transparent, translucent 
your postwar product or equipment? oe | Ce opaque - - colorful or colorless. 
vent contamination of chem! Before you get your designs on papers con- 
tect fine fabrics OF precision ad __ sider what glass can do for you. And don’t hesi- 
moisture, to see maintenance tf f tate to call us in for help. Libbey-Owens'F or 
they become serious, to protect workers from Glass Co., 26104 Nicholas Bldg., Toledo 3, Ohio. 
acids, high voltage and other dangers- 9 

Glass is 4 tough structural material for this Weed—Metal—Plastice “Sores - 

7 Z d al is indestructible. However, 

purpose- Few acids harm it. It defies weather— ee will fait on © 19 ch it has been 
can neither rot NOF rust. Won't absorb liquids or properly specified ond engineered. When our application 
odors. Easy t clean, it can be tempered for engineers Say yes’, you can be sure about glass- 


*Copyright 1943 by Libbey Owens ‘Ford Glass Co.» Toledo, 0. 
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Part of Our Facilities Are Now 
Released for Peace Time Production 


Six Separate manufacturing Divisions 
for large Scale Production. 


e 
Engineers, Designers, Chemists with 


facilities for producing metal and 
Plastic Parts, and Assemblies. 


. 
We are engaged largely in war wok 
but are glad to talk with manufacturers 


who are looking ahead to reconver- 
sion and new products. 


BUY MORE WAR BONDS — HASTEN VICTORY 


WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 
DEPT. C, WATERBURY, CONNECTICUT 





adjusting nut on relay. Chart is provided with facts 
on thread size, width across flats, height, type and ap- 
proximate weight. Also included is a graph showing tlic 
load carrying capacity of type 6NAO units. Palnut 
Co., 65 Cordier St., Irvington 11, N. J. 


THERMAL INSULATION. Prewar products are 
illustrated including refrigerators, ranges, ovens, picnic 
jugs and water heaters which have the qualities of high 
efficiency, light weight, resilience, fire resistance, mois- 
ture resistance, non-settling, etc. which are found in this 
insulation. Text explains that because of the outstand- 
ing characteristics of the product, the insulation was 
designed for war use to serve new and vital purposes. 
War uses are shown in long-range Navy patrol planes, 
hulls of battleships, arctic tents of the armed forces, 
bomber plants plus many others. Owens-Corning 


| Fiberglas Corp., Nicholas Bldg., Toledo 1, Ohio. 


| AIRCRAFT PUMPS. Cutaway drawing shows all 


important features of the non-pulsating fuel pump with 


| its by-pass valve, balanced relief valve, fuel pressure ad- 


justment, seal drain, screened vent plug, etc. Parts 
of the device are keyed to descriptive matter which 


_ explains details of the pump. Also included are illus- 


trations, performance data, dimensional dr@wings and a 


| discussion of power driven fuel; aircraft vacuum; elec- 


tric-driven; booster; vacuum instrument and de-icer ; 


| hand starting ; and emergency, hydraulic, oil and special 
| pumps. Specifications are provided on drive, mounting, 
| shaft seal, capacity, airspeed minimum and outlet pres- 
_sures. Text covers the pumping principle, suction 
| stroke, discharge stroke, quadruple action, etc., and 


installation diagrams are shown. Romec Pump Co., 


| Elyria, Ohio. 


NON-FERROUS—STAINLESS FASTENINGS. 
Bound booklet opens with a graphic index picturing 
the many types and varieties of bolts, nuts, screws, 
washers, rivets and accessories. Following this, pages 
are devoted to charts with data on naval brass machine, 


| hard alloy machine, stainless steel machine, brass car- 
riage, naval bronze carriage, naval bronze lag screws 


or lag bolts, hanger and brass stove bolts. Similar in- 
formation is offered for brass, hard alloy and stainless 
steel studs; brass, hard alloy, stainless steel, manga- 
nese bronze, castellated brass, brass cap, brass wing 
and knurled brass nuts. Also included is a section on 
washers, screws, rivets, anchors, pins, etc. Text con- 
sists of material on phosphor and manganese bronze, 
copper-silicon alloys, nickel and high-nickel alloys and 
stainless steel. Tables of dimensions, weights, thread 
lengths, standard packaging and decimal equivalents of 
discounts and fractions are provided. H. M. Harper 
Co., 2620 Fletcher St., Chicago 18, Ill. 


WORM GEAR REDUCTION UNITS. Complete 
but concise description of the fan-cooled units is pro- 
vided in Form No. 515. One illustration shows just 
how the high velocity air stream is held on a directed 
course by the double wall housing, how the heat-dissi- 


| pating surface is nearly doubled by integrally cast fins 
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Fabricated by Us for 
Other Manufacturers 


@This picture shows only a few of many 
different kinds of metal tubing and stamp- 
ing assemblies—fabricated by Noblitt- 
Sparks—to go into the products of other 
manufacturers. But this may suggest some- 
thing that our company might make for 
your company—now or later—to your 
advantage as well as ours. 

Noblitt-Sparks makes and forms metal 
tubing into any shape—welds it to other 
parts stamped from metal — assembles, 
plates or paints the entire unit—ready to 
go into your product. 

With 11 plants and 25 years of expe- 
rience in manufacturing, Noblitt-Sparks 
may have exactly what you need in engi- 
neering assistance and production facili- 
ties. When you have a specific job in 
mind, write or call... 


4 Y/ ! Se ths. 


Vice-President and Director of Manufacturer’s Parts Division 


NOBLITT-SPARKS INDUSTRIES, INC. + COLUMBUS, IND. 


NOBLITT-SPARKS 


-- t(MOUSERONS 


FABRICATORS OF METAL TUBING AND STAMPING ASSEMBLIES TO MEET YOUR NEEDS 


Se ARATE ELL 
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ye thousands of 


important uses 


Purnavenian are only 
a few of the thousands of 
various Springs, Spring 
Parts, Small Stampings, and 
Wire Forms Hubbard has 
made for use in active and 
vital parts of manufactured 
products. They are made 
from all kinds of metals and 
in any quantity 

Parts like these may be 


essential to your production. | 


Hubbard experience in their 

manufacture and application 

can assist you; send your 
inquiries and re- 
quests for further 
information to 


M. D. HUBBARD 
SPRING COMPANY 


511 Central Avenue 
Pentiac, Mich. 


SIGNAL Ne 


ober} TTT, 


ifs phone 


SPRINGS « STAMPINGS « WIRE 
FORMS « WASHERS « COTTERS 


mn eed TT 
ASSEMBLIES 


GIVE YOU THESE 
5 ADVANTAGES 


1 Extensive line covers 
every known applica- 
tion 2) Assemblies 
™ complete with Lamps 
cet) meee 
gineering...(4) Per- 
rebate mes eaies 
5) Ropid-fire 
™ deliveries. 
Write for 
(Gel rel (olor 


.NEW YORK 3, N. Y. 


are n 4-4770 


on the outer wall of the housing. Comparison charts ire 
shown and questions are answered on the dissipation 
of heat and the saving in cash. It is pointed out that 
because of the more effective removal of heat, this unit 
delivers up to twice the hp. capacity obtainable from 
standard types of equal size, when operated at the usual 
motor speeds. Well suited to within-the-product speci- 
fication. Cleveland Worm & Gear Co., 3293 East 
80th St., Cleveland 4, Ohio. 


SOLENOID VALVES. For freon, methyl chloride, 
sulfur dioxide, ammonia and water. Included in Bulle- 
tin 133 are tables on capacity of valves on refrigerants 
and on water, specification tables plus information on 
overall dimensions. Types shown include solenoid 
valve for liquid refrigerants and water and for liquid 
ammonia lines. Text explains each type, and diagram 
drawings are included which show the inside of the 
units. Spoehrer-Lange Co., 3723 Commonwealth 
Ave., St. Louis 17, Mo. 


CONTROL EQUIPMENT. General information 
and data are provided on remote and static line control 
by pressure in elevated tank systems. Text covers 
points on operation, advantages, construction features, 
specifications, characteristics, etc. for remote multi- 
pump pressure controls, hydro-pneumatic (pressure) 
tanks, float operated controls, single circuit float 
switches, multi-circuit as well as various sequence con- 
trols. Automatic Control Co., 1005 University Ave., 
St. Paul 4, Minn. 





GLASS FIBRES FOR INSULATION. Descrip- 
tive material is provided on magneto varnished and 
flexible varnished tubing, saturated sleeving of several 
types and extra flexible and specially treated glass fibre 
sleeving. A table gives information on standard sizes, 
approximate inside diameter in inches and No. of bare 
wire. It is explained that the extra flexible sleeving is 
available in all standard colors, being dyed with gum 
as a vehicle to maintain uniformity and prevent flaking, 
and this adds still more to the non-fraying features, 
toughens the glass fibres against abrasion and assures 
complete and lasting flexibility. Samples of each type 
are shown. Bentley, Harris Mfg. Co., Consho- 
hocken, Pa. 


SMALL GEAR MOTORS. Availabilities in stand- 
ard and special designs in a line of capacitor type syn- 
chronous motors with integral spur gear trains are 
summarized in Bulletin 1480-01. How the efficient 
utilization of cubical space results in maximum output 
of mechanical energy at relatively low speeds and in 
so far as is consistent with good design in regard to 
lubrication, wearing, surfaces and strength of parts is 
revealed in engineering data. Two basic types of syn- 
chronous capacitor motors enable a choice as to the use 
output torque available. Induction motors with rated 
torques roughly twice those for the synchronous units 
are similarly provided within this motor line. Holt- 
zer-Cabot Div., First Industrial Corp., 125 Amory 
St., Boston 19, Mass. 
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FORMERLY SINKO TOOL & MANUFACTI 


351-359 NORTH CRAWFORD AVENUE © CHICAGO 24, ILLINOIS 
REPRESENTATIVES: porter & DUGAN, INC, 29 WILKESON STREET, BUFFALO 2 * PAUL SEILER, 
7779 CORTLAND AVENUE, DETROIT 4 * QUEISSER BROS., 108 & NINTH STREET, INDIANAPOLIS 2 
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a Corporation introduces its new 
trademark - 

“Symbol of Precision Craftsmanship!’ 
Whenever you see it associated with a thermo- 
plastic product, metal stamping or electro-me- 
chanical assembly, you'll know that Santay’s 
specialized precision craftsmanship has been 
and always will be employed to give you 


the greatest possible satisfaction. 
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Look! ... Material thickness may 
vary a sixteenth of an inch—lots 
for a blind rivet—and still give - LIGHT WEIGHT Pending 


you a perfect job. - Patent 
oes TORQUE WRENCH 


FOR 


NG 1 LIGHT ASSEMBLY! 


SQ 


ASN 


Accurate to 


SL 


{ 
> 
This new lightweight torque tool gives accurate 
readings of low torques required in delicate radio, 
ignition and fuel line assembly .. . in work with 
plastics and light metals where proper tension must 


CHERRY RIVETS GIVE | oe oberinntines where too much pressure may 
An addition to the Apco Mossberg line of torque 

GENEROUS TOLERANCES ant MEMEL” Abeninuse Wanda tua cesods 
brass scale with easily. read figures. In six sizes: 

IN GRIP LENGTH! ce A ha 
APCO MOSSBERG COMPANY 


: d ; s 179 LAMB STREET 
Don't hesitate to use blind rivets just be- ATTLEBORO, MASS., U. S. A. 
OTHER APCO MOSSBERG TORQUE TOOLS IN HIGHER RANGES 





cause the materials used may vary slightly 


: . — NEW MODEL » HIGHEST ACCURACY 
in thickness in different areas. Use Cherry “sean amps 


TACHOMETER 


Rivets. As long as you stay within the gen- 


Readability to 1 RPM per division. 


erous tolerances specified, you'll get a | Pa aan Guoronteed accuracy well within 
rs e Ye of 1%. Indicates RPM directly on 


the dial without any calculations 


good finished job. 3 ; a over a fixed period of 6 seconds. 
Negligible torque. Two models with 


ranges 0-1000 RPM or 0-10,000 
. h svitoble for double 
Here’s a handbook on Cherry Rivets. Read it Pig 5 ae +g Mr ae 


. \ a) oS 
and find out how tough jobs can be made A Wb i Write fer Ne. 715 


easy with Cherrys. Write for Handbook A-43 , Ae 
herry/ Blind) Rivets 


to Department A-118, Cherry Rivet Company, : alae H. STICHT aun INC. 


231 Winston Street, Los Angeles 13, California. 27 PARK PLACE NEW YORK, N. Y 


WV Form Wound 
The Cherry Rivet head (patented): (1) slips Paper Section 
easily into the tool, (2) provides a positive kK KI [S ae a 
grip, (3) keeps the rivet parts assembled WV Bakelite Bobbin 
ny Cotton Interweave 


as a unit. 


CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION ARE COVERED BY U.S. PATENTS ISSUED AND PENDING TRAN S FOR ME e S 
: 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 
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TRADE MARK REGISTEREL S. PATENT OFFICE 


STEATITE CERAMIC INSULATOR 





forai hy e touch « ie Master can 

a sition 

, , oni t researcn 
. tic i NOWHOW ga fe. 
y , Tel: OLOnERAY perf r 
pe iste) i 

TOT AY nT Medici: 

CHARACTERISTICS OF ALSIMAG INSULATORS ay 


High Mechanical Strength 
Permanent Rigidity 


peoaneaneaets AMERICAN LAVA CORPORATION 


High Dielectric Strength 


Will Not Absorb Moisture Ee ae 5, ad S323: 


Chemically Inert 


Heat Resistant 42nd YEAR O F CERAMIC aa. weea el 


Precision Made of Purest Raw Materials 





QUALITY MOTORS 


SINGLE PHASE * POLYPHASE * DIRECT CURRENT 


Fifty-one years in the production of 
quality electrical equipment have given 
Peerless engineers and craftsmen pro- 
ficiency and experience in designing 
and building motors of maximum 
efficiency and trouble-free operation. 


Slot Lining Simplijied 


with COPACO 


Electrical Insulating Papers 


COTTRELL Insulating Papers are tough, high 
‘\ in dielectric and heat resistance. Available 
types include: 


COPACO COPAREX-S NUNGRA 
100% RAG 100%RAG° High RAG 


First two guaranteed 300 volts permil. NUNGRA 
usually tests 300. All tough yet flexible. Non- 
chem. Standard Thicknesses .005 .007 .010 .015 
.020 .025 .030. Mfd. in 30” x 40” SHEETS and 
continuous ROLLS 450’ to 2000’ x 14” to 30” 
width. Also Standard Sheets 30” x 40”. 
Submit Your Insulating Paper Problems 
Beth Old and New Te COTTRELL Engineers. 
COTTRELL PAPER COMPANY, inc. 
Fall River, Massachusetts 
Factory: Rock City Falls, N. Y. 


ON REQUEST 


JONES BARRIER STRIPS 


Solve Most Terminal Problems 


A compact, 
sturdy ter- 
minal strip 
with Bake- 
lite Barriers 
that provide 
maximum 
metal to 
metal spacing and prevent direct shorts from 
frayed wires at terminals. 


6 SIZES 

Cover every requirement. From 34” wide and 
13/32” high with 5-40 screws, to 2144” wide and 
14g” high with 14"-28 screws. Jones Barrier 
Strips will simplify as well as improve the 
electrical connections of your products. 
Three lines of Jones Multi-Circuit Plugs and 
Sockets fulfill every connecting requirement. 
Hundreds of standard terminals. 

Write today for catalog listing complete line 
of Jones Electrical Connecting Devices. 


HOWARD B. JONES COMPANY 


2460 WEST GEORGE ST. CHICAGO 18, ILL. 
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Presteel Stampings 
FOR PRECISION PIECES IN LARGE LOTS 


These small ball bearing retainers (shown 
actual size) illustrate the precision and uniform- 
ity of Presteel stampings. 


Made to very close tolerances, each retainer 
holds the balls in perfect alignment and no 
ball can come loose. Although produced in 
large quantities, all pieces are inspected after 
each operation — typical of the care 


ORCESTER 


C> 
Fx 


Presteel takes to assure precision stampings. 


Bearing manufacturers have learned to rely 

on Presteel for the right production of 

retainers, curs and pillow block parts of steel 

or bronze. Presteel engineers are always ready 

to assist you with your forming and draw- 

ing problems, Send prints, sketches or parts ... 
call on them without obligation. 


STEEL CO. 


610 Barber Avenue, Worcester 6, Mass. 


ALLOY STEELS AND OTHER 


METALS COLD 


FASHIONED SINCE 1883 





COMPOUND HEATING... 


Here’s a rectangular 
compound heating tank 
of 25 gal. capacity. 


Why rectangular? Be- 
cause it’s commonly pre- 
ferred,but Sta-Warm will 
build a tank to any prac- 
tical proportion for you. 


Why 25 gal. capacity? Same an- 
swer ... and again Sta-Warm will 
build a tank to any practical ca- 
pacity for you. 


Yes, the tank you want can be 
further tailored with electric heat- 
ing Circuits in a wide variety of 
temperature ranges and voltages 
. -. with fixed or variable thermo- 
stat controls... with heated or un- 
heated drain valves ... and with a 
number of other major or minor 
characteristics, 


In short, you won't need to 
tailor your jobto make a Sta-Warm 
tank fit your production needs. 
We will tailor the tank instead. 


Nevertheless, included will be 
the chief ingredient of every 
Sta-Warm compound melting 
tank, the assurance of reliable and 
long livedand economical service. 


Why not take your problem to 
Sta-Warm Production Service En- 
gineers before that post-war plan 
you are working on is too far 
developed? 


STA-WARM 
ELEC. (0. 


565 N. Chestnut St. 
Ravenna, Chie 


Complete Equipment for 


Heating, Pouring, Conveying Compounds 


ENGINEERS: Here's | 
the BIG POINT about | 


AMPERITE 
} REGULATORS | 


1. Amperites cut battery voltage fluctuation 
| from approximately 50% 1o 2%- 

_. 2. Hermetically sealed—not affected by alti- 
tude, ambient temperature, humidity. 

| . 3.Compact ... light . . . and inexpensive. 
DELAY RELAYS: For delays from | to 100 seconds. 
: Hermetically sealed. Unatfected by altitude. . . . Send tor catalogue sheet. 


NEW! 4-page folder will help you solve Current and Voltage Problems: 
contains much valuable data in practical form -—- Write for your copy mow. 


PERITE CO., 561 Broadway, New York (12), N.Y. 
In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 


STOPS 
LOSSES 


making dies 

& templates 
simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 


dark bli ee : 

canine the bed layout lines shew up in sh arp relief, and at the 

same time prevents metal glare. Increases efficiency and acouracy. 
Writefor full information 


THE DYKEM COMPANY, 2963-F North 11th St. St. Louis 6, Me. 
in Canede: 444 Pacific Ave., Toronto, Ont. 


HIGHEST QUALITY 
FOR 45 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 
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in Molded Plastics? 


OOD DESIGN in molded plastics is design that utilizes the 

characteristics and properties of plastic materials to the 
best advantage. Naturally, that requires an intimate knowledge 
of materials, methods, and techniques. 

An excellent example of what we mean is the hinged cover and 
bezel of the “‘Megger’’ Insulation Tester (shown above) molded 
by CMPC for James G. Biddle Company of Philadelphia. Instead 
of resorting to drilling and inserting hinge pins, CMPC designers 
and engineers found a better way. Bezel and hinged lid are 
produced in only two parts without the use of metal. The flexible 
bezel (molded of cellulose acetate butyrate) can be bent slightly 
for easy assembly. When attached to the case it is held rigid 
forming a substantial hinge. 

Simple, isn’t it? No magic . . . no hocus-pocus. Just good 
common sense coupled with the “know-how” that comes only 
with practical experience in plastic molding. 

If you are planning a molded plastic part, why not call in a 
CMPC Development Engineer who can apply this “know-how” 
to your own problems? His knowledge and experience as well 
as that of our entire organization are at your disposal, together 
with the resources of the largest, best equipped custom molding 
plant in the Middle West. Write us today. Your request incurs 
no obligation. 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


INJECTION, AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 


. 


1024 North Kolmar &3 Chicago 51, Illinois 
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PORCELAIN 


50th Anniversary 


PM MOTOR 


Torque 3.5 in. oz. at 


4500 RPM Electrical Porcelain 
Unique in design and construction, of any shape or design 


this permanent magnet field motor has been Send drawings for price estimates 


~ 
The Colonial Insulator Co. 
space and weight factors. Wound as a shunt 937 Grant St., Akron 11, Ohio © Chicago Office: 2753 W. North 


motor, its output characteristics are adaptable 


cn ail le 


selected for many applications having critical 


for a wide variety of power requirements. 


ELECTRICAL 


Alnice field magnets 
Ne field lesses 
Lew starting current 


Reversible with change 
of polarity 


Low RF interference 


Watts Output Int. (max.) 
Torque at 7000 RPM 


(in. oz.) MECHANICAL 
Torque at 4500 RPM 


(in. oz.) Completely enclesed 
dock Torque (in. oz.) Meunting in any pesition 


Volts Input (min.) Aluminum end brackets 
! Volts Input (mox.) 


Temperature Rise Int. Lamineted pole pieces 
Weight Stainless steel shaft 


Shaft Diameter (max.) Retation on ball bearings 


Length less Shoft Commvuteter mice 
Overall Diameter ins 


E-1¢@rR INE. 1501 w. Congress St., Chicago, U.S.A 


DYNAMOTORS + D.C. MOTORS + POWER PLANTS + CONVERTERS 


Export: Ad Auriema, 89 Brood $!.. New York, U.S. A. Cable: Auriema, New York 


MANUFACTURING CO., INC 
VALPARAISO, INDIANA 
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VEEDER-ROOT 
COUNTING DEVICES 


into Electronic 
Applications 


Magnetic counters like this are widely used 
in conjunction with photo-electric cells to count 
packages, parts, pedestrian traffic (through elec- 
tric eye-operated doors) as well as for other sim- 
ilar uses. And other Veeder-Root electrically and 
mechanically operated counters are used in the newer 
radio, X-ray, “automatic mathematicians” and widely 
varied types of electronic equipment .. . adding 


greater utility and facility of use. 


Veeder-Root engineers will work with you 
to design the proper counters into your equip- 
ment as integral parts ... which in most cases 
can be readily done without basic design changes. 
These counters are easy to install and connect. And 
they are inexpensive, too... considering the merchan- 


dising power they add to a product. Write. 


VEEDER-ROOT Incorporated 


HARTFORD 2, CONNECTICUT 
The Countting Wr0u2? off, Gudustey 
In Canada: Veeder-Root of Canada, Ltd., Montreal In England. Veeder-Root Ltd. (new address on request) 
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SNAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32” 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 
The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 
Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to brates fingers. 


Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 


TRADE MARK 


BLOOMFIELD NEW JERSEY @ 
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Our specialized business is the. 
duction of mica fabricated parts f 
electronic and electrical use. This in- 
cludes electronic tube and condenser — 
parts, discs, bridges, supports, all . .. 
varieties of stampings, condenser i : 
films, etc. Big 

One of the most exacting pha: 
of our business is the production o 
mica parts for radio tube and com- 


of experience enable us to rendera 
quick and understanding service on © 
this and other phases. Hundreds of 
leading companies rely upon our 
complete facilities and wide experi- 
ence to take care of both usual and © ~ 
unusual requirements. We shall be 
glad to quote costs or discuss any 
problems you may have. 


FORD RADIO & MICA CORP. 


Joseph J. Long, President 
538 63rd Street, Brooklyn 20, N. Y. 
Established 1917 * Telephone: Windsor 9-8300 


THERMOSTAT 


Conduction type, sensitive heat control for electric a equmanats and 


equipment. nsistent, dependable. Entirely enclos 

Size 3” x 1” x %”. Adaptable to narrow tongs fine caren or wide 
range coarse a justments, within 100° F. and 600° F. Carries 1500 
Watts A.C. 

Write for descriptive bulletin. 


GENERAL THERMOSTAT CORP., 1039 Webster Ave., New York 56, N. Y. 


INDUSTRIAL 


MARINE 
AIRCRAFT 
ELECTRONICS 


MOTOR WITH 
MAGNETIC BRAKE 


COMPLETE AVL ee 


Our engineers will be pleased to discuss your proble 


d in th Gg f machines to meet yo 


ELECTRIC SPECIALTY C0. — 


==SSSS 212 SOUTH ST. STAMFORD, CONN. 
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Udylite Metal Finishing Supplies are the finest 
available—dependable, efficient, carefully tested 
and approved in our own laboratories under 
actual plant conditions before they are offered 
to you. 


When you buy Udylite supplies you buy a share in 
one cf the finest staffs of engineers and electro- 
chemists in the country. These men know metal 
finishing from A to Z and their combined “know- 
how” is at your service to solve any finishing 
problems you may have. They'll not only put you 
right but they'll keep you that way by constant 
check and control if you wish. There, is something 


VISIT THE UDYLITE EXHIBIT D628-D632— money cannot buy. It’s Udylite’s plus value at no 
NATIONAL METAL EXPOSITION—CLEVELAND extra cost. 


1651 E. Grand Blvd., Detroit 11, Mich. 


Chicago 12 Long Island City 1, N. Y. Cleveland 3 
1943 Walnut Street 11-16 44th Drive 4408 Carnegie Ave. 
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It is commonly admitted in designing electrical 
equipment, that insulation presents the most difficult 
problem of all the construction elements. 

The facilities of the Mica Insulator Company as a 
single source for a great variety of insulating materi- 
als are available in the design and selection of insu- 
lation which will provide the necessary factor of 
safety under the higher 
operating temperatures, 
greater speeds and high- 
er frequencies of today’s 
electrical equipment. 


Consultation with 
our engineering depart- 
ment while new prod- 
ucts are in the blue 
print stage is your as- 
surance of reducing in- 
sulation failures to the 

MIcANITE—the trade- 
marked product of Mica 
Insulator Company— 


Ajax-Wyatt low frequency 
induction furnace uses 
MIcanl!rTE heater plate in- 
sulation between coils. 


BRANCH OFFICES 


CHICAGO: 600 West Van Buren Street - CLEVELAND: 1276 West 3rd Street « DETROIT: Book Building 


BOSTON: 285 Columbus Avenue . 
Sales Representatives: 


consists of thin Mica splittings bonded together into 
sheets and tubes. It is available as molding plate, 
segment plate, flexible plate, heater plate and com- 
posite sheets or wrappings. 

Illustrated is one of many applications of MICANITE 
Heater Plate for insulating the coils in an induction 
type electric furnace. 


CINCINNATI: 3403 Hazelwood Avenue 


THE TRIANGLE PACIFIC COMPANY 
SAN FRANCISCO: 1045 Bryant Str. - SEATTLE: 95 Connecticut Str. « LOS ANGELES: 340 Azusa Str. 
BAKORING, INC.: 1020 Houston Avenue, Houston 10, Texas 
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Specially designed insulating parts machined from 
LaMIcorD plastic laminates meet mechanical and 
electrical specifications not possible to obtain with 
a less versatile material. Lightness, structural and 
dielectric strength—machinability that permits fab- 
rication into simple or intricate shapes, and dimen- 
sional stability—all make it ideal for fabrications 
of parts like that illustrated at left. 


In addition to Mica Insulator Company’s own 
lant in Schenectady, New York, expert fabrication 
acilities are available through Lamicor fabricators, 
strategically located in large industrial centers 
(see addresses below). 


These plants maintain large stocks of LAMICOID 
sheets, rods and tubes, and offer ae delivery of 
s. 


LAMICcoID fabrications of all kin 


Of particular interest is this new EMPIRE “‘3 mil bias 
tape’’ which combines extreme thinness with excel- 
lent dielectric strength and elongation properties. 
It is especially adapted for use on irregularly shaped 
conductors; or for solenoid and instrument coils. 


The Emprre line also includes a complete line of 


varnished cloths and tapes and Varnished Fiberglas 
(for Class B insulation). 


FABRICATORS 


Mica Insulator Company, 200 Varick Street, New York 14,N. Y. + Insulating Fabricators 
Inc., 12 East 12th Street, New York 3, N. Y. - Insulating Fabricators of New England, 
jnc., 22 Elkins St., $. Boston 27, Mass. - Lamicoid Fabricators, Inc., 3600 Potomac 
Avenue, Chicago 51, Illinois + The Kirby Company, 13000 Athens Avenue, 
Cleveland 7, Ohio «+ Bakoring, Inc., 1020 Houston Avenue, Houston 10, Texas 


200 VARICK STREET, NEW YORK 14, N. Y. 
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G-M TYPE 27 
MULTI-POLE RELAY 
FOR AIRCRAFT 


ah 


Speed Up 
Power Tool 


The exceptional efficiency of the G-M 
Type 27 relay is due in part to its two 
coil construction, with its great improve- 
ment in the relay’s magnetic circuit. In 
ordinary relays the magnetic flux must 
be forced through the hinge air gap 
(Fig. A) with a consequent loss in effi- 
ciency. In G-M Type 27 relays this 
loss is avoided by providing a continu- 
ous path for the magnetic flux (Fig. B) 
through the iron structure of the relay 
and the working air gaps. 


NTT Verl ol by 


@ This Palnut Socket for | 
Yankee and power drivers 
has a spring finger inside 
which holds Palnuts secure- 
ly in socket while starting 
them on thread and tight- 
ening to locked position. 


Your workers can pick up 
Palnuts automatically with a 
power driver from a “‘supply 
tray, then run them onto 
work without handling or 
starting with fingers. 


Type 27 relays available with vari- 
©us contacts and coil resistances. We 
invite your inquiry. 


G-¥ LABORATORIES cee 


4310 NORTH KNOX AVENUE, CHICAGO 41, ILL. 


This is possible only with z 
B.1-W. 


Palnuts because of their 
MULTI-CONDUCTOR CABLES 


unique construction. Rounded 
top permits easy pick-up with 

for: AIRCRAFT GUN TURRETS 
RADIO AND RADAR DEVICES 


FECL STC tel 


Double Locking Action 


simple Palnut socket attach- 
ment. Eliminates fumbling 


and frequent dropping of nuts. @ Comprising the exact size and num- 


ber of conductors, with the proper 
insulation, covering, and shielding, 





Assembles speedily in any 
position, whether driver is 
vertical or horizontal. 


OTHER SAVINGS! One 
Palnut takes the place of a nut 
and lockwasher. You tighten 
and lock with one piece, saving 
parts —time— weight — cost, 
while speeding assembly. 


Send description of your assembly for specific recom- 
mendations and samples. Write for Palnut Manual No. 2, 


When the Palnut is tight- 
ened, its arched, slotted, 
spring steel jaws grip the 
bolt like a chuck (B-B), 

while spring tension is 
exerted upward on the 
bolt thread and down- 
ward on the part (A-A), 
securely locking both. 


which gives detailed information. 


THE PALNUT COMPANY 


66 CORDIER ST. 
IRVINGTON 11, N. J. 
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AIRCRAFT RADIO EQUIPMENT 
GUN FIRE CONTROL DIRECTORS 
SECRET DETECTING APPARATUS 
EXTRA FLEXIBLE APPLICATIONS 
SUSPENDED FLIGHT 
INSTRUMENTS 
COAXIALS COMBINED WITH 
STANDARD CIRCUITS 


each color-coded to match the cir- 
cuits. Cabled together into a round 
cross-section and covered with a braid 
or synthetic rubber sheath—All de- 
signed to meet the exact requiremetns 
of the device. 


@ B.I.W. offers to design and manu- 
facture any such cables even in small 
quantities for necessities of the war. 


BOSTON INSULATED WIRE AND CABLE CO. 


DORCHESTER 


MASSACHUSETTS 


\ in eA 


cate TUBES 


ROUND - 


SQUARE - 


SPIRAL 
WRAPPED 


RECTANGULAR 


Write for Arbor List of 1000 Sizes 
PARAMOUNT PAPER TUBE CO. 


801 GLASGOW AVE.,, 
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Find out how 
you can use this 


CHASE COPPER ALLOY that’s almost as 
easy to machine as free-cutting brass, 
and has an electrical conductivity that 
averages 90% of pure copper! 


— how Chase Tellurium Copper 


makes it possible to produce elec- 


trical parts and other similar pieces 
at a hizh production rate without a 
major sacrijive of conductivity. .how it 
eliminates the hottleneck of producing 
parts from tough-to. machine copper! 

Here, in booklet form for quick, 
easy reference is the complete story 
of this unique alloy developed and 
patented by the Chase Brass & Copper 


CHASE Co.—tor usein the aeronautical indus- 


try, the electrical, radio. comsunica- 
tions and simizar fields. 

Learn more about the copper alloy 
with a machinability rating close to 
that of free-cutting brass, and an elec- 
trical conductivity that averages 90% 
of pure copper. The properties, ma- 
chinability, advantages and recommen- 
dations for buying Chase Tellurium 
Copper ars all given in this booklet. 
Send for your free copy. Find out how 


you can use this unusual copper alloy. 


BRASS & COPPER CO. 


Incorporated | 
Waterbury, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


CHASE 


SAN FRANCISCO 
SEATTLE 
ST. LOUIS 
WASHINGTON f 

t Indicates Sales Office Only 


MINNEAPOLIS 
NEWARK 

NEW ORLEANS 
NEW YORK 


PHILADELPHIA 
PITTSBURGH 
PROVIDENCE 
ROCHESTER t 


CINCINNATI 
CLEVELAND 
DETROIT 
HOUSTON 


ALBANY f 
ATLANTA f 
BALTIMORE 
BOSTON 
CHICAGO 


INDIANAPOLIS f 
KANSAS CITY, MO. ¢ 
LOS ANGELES 
MILWAUKEE 


This is the Chase Network —handiest way to buy brass 
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No. 527F 
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CHECK THE QUALITY FEATURES 
OF THE DRAKE NO. 500 SERIES 


Time tested . . 
March 1940! 


Available in amy quantity with any type of bracket. 


Sturdy Bakelite Molded insulating casting 
shields socket from outside contact. 


Millions have been used Since 


Center contact lead wire mechanically secured 
before soldering. 


Both lead wires withstand over 25 lbs. tension. 


Rounded eyelet edges prevent cut or frayed 
lead wire insulation. 


1000 volts minimum breakdown voltage be- 
tween contacts and to ground. 


Casting mechanically secured to bracket . . 
can’t turn. 


Socket mechanically secured within casting . . 
can’t turn or be pulled out. 


Outer contact secured within socket . 
won't protrude when lamp removed. 


. Contact 


Consider this better underwriters’ 
approved DRAKE dial light assem- 
bly for war or peace-time products. 
Lead wire 234in.to 4 ft. Prompt ship- 
mentinany quantity assured. May we 
send samples or our newest catalog? 


ey PILOT LIGHT ASSEMBLIES 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. 








CHICAGO, U.S.A. 


WORTH NOTING... 
Worth Checking Personally 


@ iE CASTING 
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MONARCH CASTINGS 


Aluminum and Zinc 


Quickly Available at Monarch When War’s 
Production Battle Releases Men and Material 


With Monarch there can be no production delay 
because of reconversion problems. It will be merely 
a matter of substituting customer molds, dies or pat 
terns . . . and schedules will be under way. 

With this idea in mind—and also to help in our 
war effort—every department has been remodelled. 
The latest furnaces and heat controls have been 
installed. Handling equipment for assembly, finish- 
ing and material has been brought to the high point 
of efficiency. Our engineering and experimental 
departments have been intensively studying the 
problems of manufacturers. 

With aluminum now being released for civilian 
use, the time is ripe for definite production plans. 
It's worth noting—that Monarch has helped many 
manufacturers to reduce time and material costs in 
the production of consumer products. Monarch may 
be able to help you reduce your production costs. 
An opportunity to discuss your production require 
ments with you will be to your advantage. 


ee mL Aa 


MONARCH ALUMINUM MFG. COMPANY - CLEVELAND 2, OHIO 
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ENGINEERING ALERTNESS 


for’ Fu iL aS Ce Ne eds The armed forces early learned that the 


same engineering alertness that enabled 
Delco Products to win peacetime recog- 
nition assured better motors for wartime 
applications. Come X-Day for reconver- 
sion, this same technical ability will 
again serve the appliance industry. 


Delco motors are engineered for the job— 
The right motor, the right size, right power and right 
type did not “‘just happen.’’ They are the result of 
careful engineering and research by Delco engineers. 
That’s why Delco long has been the choice of leading 
refrigerator, washer, ironer, oil burner, stoker and 
air-conditioner manufacturers. 


Delco Products has ample production capacity 
to take care of increased postwar needs, and is 
planning still further expansion. Efficient production 
methods and extensive facilities permit better value 
to be built into Delco motors, taking advantage of 
engineering leadership. 


Time-tested experience—Years of producing mil- 
lions of dependable Delco motors attest to the engi- 
neering ingenuity, the complete research and testing 
facilities and the vast manufacturing facilities of 
Delco Products. 


We can’t let up now 


& BUY MORE 


il 


aaa) §6BONDS 


i) MOTORS 


PRODUCTS 
MOTORS CORPORATION 


DIVISION OF GENERAL DAYTON, OHIO 
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COIL WINDINGS 


Gaged to Conditions 
Out of this World! 


At 40,000 feet strange things happen. Earthly con 
ditions change radically to the detriment of electricza! 
equipment. A spark which normally jumps but » 
fraction of an inch attains several times that length 
in the low-pressure stratosphere. Excessive coron: 
results. Ozone, that highly active form of oxygen, 
soon ruins unprotected insulation. 


Overcoming this—also the effects of extreme mois- 

‘ture, arctic cold, tropic heat, and the physical impact 
of modern combat—has given Acme engineers an 
experience that in many respects is “out of this 
world”—at the same time one that can be of timely 
help to any one who plans to cope with the sharp 
competition of a postwar era. 


Consult Aeme Engineers Now 


on postwar product designs. You are welcome to the 
benefit of our 40 years’ experience in this highly 
technical branch of electrical manufacture. 


THE ACME WIRE CO., NEW HAVEN, CONN. 


ACME WIRE Electrical Products 


COILS - MAGNET WIRE - VARNISHED INSULATIONS 


METAL STAMPING SERVICE 
DRAWING La” 


STAMPING ==" 


8 3 FORMING 
Small Metal Parts \ o 
in Yr 
Pe 


Brass, Copper & Steel 


PATTON-MACGUYER COMPANY 


17 Virginia Avenue. Providence, R.I. 


A SPECIAL MESSAGE 
TRANSFORMERS = About INFRA-RED RAY DRYING 


To Those Whose Production Require- 
Up to 10 KVA from Standard Parts — ' ments Necessitate the Use of Lacquers, 


The Chicago Transformer Corporation specializes | 5 Synthetics, Paints and Other Finishes 


in, and is equipped to handle, both the design | Wee Meice Intiaved Rey Drying Bavie 


and manufacture of Custom Transformers fornew | § ee ment to solve a wide variety of problems . . 
: . spot drying and baking of various finishes 
applications. and dopes . . . quick oryiee of —_- 
. * at . t 1 otor win 
Given the description, and the electrical results i end impregnating materials for mot te of 
desired, our organization should best be able to : : 7 alll types. 


solve your new and difficult transformer problems. e a eft)—Nalco S-light portable adjust 
able unit. 


Write for year oor of “Drying Prob 


OL ee uz eae 
arene. — AMERICAN ELECTRIC LAMP COMPARY 


1082 TYLER STREET ST. LOUIS 6, MISSOURI 
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INCORPORATED 


18 W. CHELTEN AVE. 
PHILADELPHIA 44, PA. 
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for insurance of split-cycle accuracy, saving time and increas- 
ing production. “DAVIS-MADE” is recognized throughout 
industry as quality control for quality machines—the char- 
acter built into solenoids in more than 30 years of specialized 
engineering to rigid standards. 


ALL SIZES DESIGNED TO SPECIFICATIONS FOR CONSTANT OR 
INTERMITTENT DUTY, ANY COMMERCIAL FREQUENCY OR VOLTAGE 


Two D.W.D. Laminated Solenoids any voltage, any frequency, 
for constant or intermittent duty, A.C. or DC 


Two Davis plants, geared to high speed, put 
your specifications into the works at once for 
prompt delivery. On hand, a wide variety of 
special parts, standard with us may be used to 
meet your exact specifications—at a ‘saving 
in costs. 

Call on Davis for Coils, Kickers, Magnets, 
Transformers, Electro-Magnetic Windingsand 
Assemblies of all Kinds. Ask for Catalog. 


_ a a Phone, wire or write 
No. 2861 — Push-Pull Type No. 2923 — Push Type 


DEAN W. DAVIS & CO., Inc. intétietst, Kenna, tndions Hactorics in Chicago and Kentlend 


- THE WIRE IS WOUND 
ROUND AND ROUND 


WOUND IN THE WEST 


In California, land of amazing contrasts, cowboys still 
coil rope and Smith winds fine wire coils. This means 
that Western manufacturers using fine wire coils in their 
products or factory equipment can get coils here in the 
West. Smith has many standard types that may well fit 
your needs, or will wind any type to your specifications. 


NATHAN ‘ Sonethy a THIS UNIVERSAL PORCELAIN CORE 


105 PASADENA AVENUE Ohmite — Enamel a —. won — 
ASADE reputation with engineers and in industry. And eac 

mig a Ohmite rheostat going into service adds proof to the 
Electrical Products evidence that Universal porcelain parts have definite ad- 

ms vantages in electrical applications of rigid performance 
F ! R Ss T requirements. elven genuine porcelain insulators 
have high dielectric strength; withstand thermal shock 
and arcing; are non-corrosive; resist acids and will not 
carbonize because they contain no organic binders. 
Send blueprints of parts and specifications for estimate. 
No obligation. 


because they 





| 
| 
| 
| 


tHe UNIVERSAL ctay propucts co. 


| 1540 EAST FIRST STREET e e SANDUSKY, OHIO 
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... till you show where the 
Short Cut Fastening Method can be used! 


Choosing the fastening device for use in the assem- 
bly of your post-war product is a very important deci- 
sion, It should be settled now, while the product is HERE’S HOW PUROLATOR PRODUCTS, INC. 
still in the design stage. Too many products are tooled PLANNED AHEAD FOR ASSEMBLY SAVINGS 


up and ready to go into production before somebody 
starts to really question fastening methods. This fre- 
quently leads to needless expense, troublesome delays, 
and costly changes. 


You will want to use P-K Self-tapping Screws where- 
ever possible, because this short cut fastening method 
can save you from 30% .to 50% in asembly time and 
labor! It is the simplest way to make most asemblies. 
You eliminate tapping for machine screws, and tap 
expense — fumbling with bolts and nuts — costly inserts 
in plasties — riveting in hard-to-reach places. 


Whether you are working with light or heavy steel, (A) 4Type“Z”Screws fasten (B) 6 Type “Z” P-K Screws 
cast iron, aluminum, brass, plastics — you'll find you a. —— — os steel (or — = —_ * ste cap to 
can use P-K Screws to advantage in 7 out of 10 cases. . : as g . 


A P-K Asembly Engineer will help you plan ahead A Purolator executive says, “We designed most of 
for savings, and you'll find his advice unbiased. He'll our filters with P-K Screws in mind...to eliminate 
recommend only the best Self-tapping Screw for the tapping. 
job, because Parker-Kalon makes all types. Write and “At least 4 P-K Screws are used in each Purolator 
tell us when you would like him to call, or send details unit. If we had to tap holes (800,000 per year) for 
of your fastening jobs for recomendations. machine screws, it would require ten times our present 

labor force, or lower production by the same ratio.” 
Purolator Products, Inc., make a wide variety of 
HELPFUL GUIDE FREE! filters for gasoline, oil, air, etc., which are standard 


equipment on many vehicles, vessels, and airplanes. 
The P-K “User’s Guide” 
is crammed full of infor- 
mation on where and how 
to use P-K Self-tapping 
Screws, arranged so you 
can find the facts you need 
quickly. Write for it. 
Parker-Kalon Corp., 208 
Varick St., New York 14. 


Y} 
l/ 
/ 


SELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY 
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Pure Carbon Engineers aida Ue 
| Pe VEW Lie) (aay 


Are Trained to Tame 


Tough Brush Problems [is Psuemam yo 





Just off the press—the new BAER descriptive bulletin! Con- 
tains factual, concise, vitally-pertinent data for the fibre- 
fabrication specifier or purchaser. What to use and what 
not to use for your particular application, from the stand- 
point of functional efficiency, service dependability and pro- 
duction economy. 

Illustrated with tables and charts for quick reference. Write 
for your copy now—a note will bring it promptly. 


Pee ae 


CRAFSTMEN IN FIBRE FABRICATION 
9-11 E. MONTGOMERY PL., HILLSIDE, N. J 


There’s a Pure Carbon engineer in your city— “ Sey. 
or nearby—who is ready to serve you as an | MAGNETIC 
expert and resourceful collaborator. PILOTED 


PISTON 


His specialized knowledge — plus Pure Car- VALVE 
bon’s extensive range of brush grades — will Se ee ae 
spare you needless searching and costly experi- failure, is a high pressure valve handling 
menting. any capacities with annem fastens trap 
Main valve held open electrically minimizes 
pressure loss. Packless, available normally 
closed. Operates on wide variety of fluids 
variety of grades, so you may select the brush bs and gases. Write for Catalog 52. 


you require — the one brush that will work GENERAL CONTROLS 


. . | 801 ALLEN AVENUE e GLENDALE 1, CALIF. 
best in your machine. ~ BRANCHES: Boston, New York, Philodelphio, Clevelond, Detroit, 
% ' - Denver, Chicago, Dolles and Son Francisco 


Pure Carbon offers you an extensive range and 








WRITE US TODAY— WE'LL ARRANGE f Tes . 
TO HAVE THE PURE CARBON ENGINEER 


SEE YOU AT YOUR CONVENIENCE | DECIMAL ‘ 
MOTORS? LE 
Product Designers! Write for Bulletin Describing 
Uses of Pure Carbon SEAL RINGS Hel 


Small motors built to your specifications, 
designed to fit your application. 


Our 42 years of experience in building 

Pure Carbon Co Inc electrical motors and motor driven ap- 
8 ® paratus are available to you. 

Send for blueprints of standard sizes on 


Saint Marys Pennsylvania hand. 








HEINZE ELECTRIC COM,MPANY 


LOWELL, MASS. 
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PRAISE FOR JOBS WELL DONE... 
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Over the broad roof-tops of our plant flies the 
Army-Navy “E’’. Our workers regard it with & 
personal pride, as a fitting reward for : 
years of unprecedented permanent magnet 
production. And for our design engineers it 
conveys an additional meaning—recognition 
for their accomplishments in permanent 
magnet development work and for solving 
problems which in peacetime might not have 


presented themselves for decades or more. 


For all of us, it is a challenge to keep our production 




















She 
INDIANA 
STEEL 
PRODUCTS 
Company 


6 NORTH MICHIGAN AVENUE 
CHICAGO 2, ILLINOIS 


for war mounting until Victory is won. And a 
challenge to utilize all we’ve learned to serve postwar 







America more efficiently and more progressively. 
Permanent magnets will do much to make existing 


years of specialized experience equips us to play a 





leading role in this work. For help in solving your 


permanent magnet problems, consult our engineers. 
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Write for a copy of our ‘Permanent Magnet Manual.” 


- 


COPYRIGHT 1944, 
THE INDIANA STEEL PRODUCTS COMPANY 
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KATOLIGHT A.C. GENERATORS 


Furnish Same Current as City Power Lines 


Kato Engineering products are carrying out an important job 
in the War Effort. 

A quewmes fighting force cannot arrange for a power line 
hook-up. KATOLIGHT GENERATORS furnish electricity on 
the field of battle which permits equipping our fighting forces 
with the most modern electrical appliances. 


“10 K.W, Revolving Field Generator” 


Fighting forces need guns, planes, tanks, trucks, kitchens, emer- 
gency hospitals, lights, etc. To keep this ‘equipment going, com- 
plete repair equipment such as drills, grinders, saws, sir- 
compressors, etc., are needed. Standard .C. electricity, the 
same as you get from the power line, must be had for operating 


f € _ | these devices. Portable Katolight generators supply this elec- 
4 a tricity. They also supply current for radio transmitters, beacons, 
4 la landing field controls, etc. 
be Available In oll stondard volteges and szes up through 
x Soe : 25,000 wi Iso menufecturers of rotary converters, fre- 


quency = tae Pm sets, ges engine driven bat- 
tery chargers, high frequency motor-generators and converters. 


Grip for a Clamp || sits stan wm, 088 


Set-ups made with an Allen Hex Key have 
HOLDING-POWER as superior to the ordinary SPEED-UP SMALL TUBING AND SOLDERING 


as the leverage of a wrench is superior to that JOBS WITH gE LE E TRIC 


of a screwdriver. For ai/ electrical devices and 


appliances, here’s a means to more safe and a“ 3 SOLDERING POTS 


secure fastening. tikes os Cast in one plece, 
, = ' attached to e@ square 
base of heat unre 





And for set-ups hard “ 
to hold under vibra- i ; Ne. 1703 
tion, “Allens” have (1) , ‘ Re 
. Ha higher wattage can be 
STRENGTH for tight a é supplied if needed. 
wrenching; (2) Accu- ore i VULCAN ELECTRIC COMPANY 
: . DANVERS, MASS. 

rate threading to a high ' ££ 
Class 3 fit, for a high 
degree of frictional 
holding-power; (3) ¥ 
Easy accessibility in y 
tight places. SOLDERLESS 

& SOLDERING 


Your local Industrial Distributor supplies also Allen 
Socket Head Cap Screws, Flat Head Cap Screws, 
Tru-Ground” Shoulder Screws and “'Tru-Ground” 


Dowcl Pins. Ask him for samples and details. _ 
SQUARE OR ROUND 
END ... ALL §TYPES | 


THE ALLEN MFG. COMPANY = __AND SIZES 


oaverreeses Coe ee er 


BANTAM, CONNECTICUT 
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Magnet Movement and 
Bracket lilustrated are the 
$-210 0-1 Milliampere Basic 
Design— Accuracy of Pius 
or Minus 2%. 


@ Moulded Phenolic Base Opens in Front for 
Easy Access To Movement 


® Anodized Coil Frame 
@ Matched Torque to Minimize Temperature 
Effect 


@ All Brass Scale Plate 

@ Static Grounding Brush 

@ Scale Plate Lacquers Are Fumeproof 
@ Strong, Moulded Phenolic Case 


ski Pa ay om mee All DeJur Electrical Indicating Instruments are manufactured in strict 
conformance with American Standards Association specifications. 


Additional technical information will be supplied upon request. 


e JurAmsco (orporation 


GENERAL OFFICE: NORTHERN BLVD. AT 45th ST., LONG ISLAND CITY 1, N. Y. 
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TTL TO Ca Ola 
Maney cM ALCL 


Many of Tomorrow’s Methods Are Today’s Routine 


War's demand for high speed production and extreme precision has been a potent 
“school” for the advancement of industry. In this, ‘Peck Service’ has benefited un- 
usually well because of its three years of unremitting production of high grade 
springs and screw machine parts to Government specifications. 


In planning your postwar program, we ask that you give this earnest considera- 
tion; and if in the meantime we can be of benefit to you in laying out your prod- 
ucts, our engineers will be glad of the opportunity to help you. 


Dele SPRINGS & SCREW MACHINE PRODUCTS 


FELT Offers unique aaa 
POSSIBILITIES — “ = against Shutdowns 


IN ELECTRICAL DESIGN! ne with 
4K OILERS 


Wherever rapid feeding of lubricant is essential, perma- ‘ Bearing failures mean pro- 

nent FELT wicks supply oil immediately and as needed | = duction stoppages. Insure 

to “inaccessible” friction points. Another of the many — due 7 faulty 

a: : . : ubrication modernizin 

See eek de an Cn eee | at ee ne Yor customers 
stulling boxes. First among protective will enjoy dependable lubrication night and day— 

agents, FELT gaskets between box and cover now guard you will add longer life and customer satisfaction. 

electric switch boxes against dust infiltration — also in a There's a type for every application. 

new type installation for Cathode Ray tubes, L shaped a 

FELT channels are used instead of sponge rubber. For | eee aca ee? Milwaukee, Wis. 

full information on advances in FELT technology directly | 

applicable to electrical design, you have only to consult | 

an American FELT Engineer. Write us — the obligation 

is always ours. 


American Felt 


Com MOST DEPENDABLE COIL BASES 
TRADE \MARK STRONG. Spiral-wound. Heat-treated Compression 
ACCURATE. To dimensions + .002 
LIGHT. Space saving. 
—e Made to specifications, any ID or OD, Round 
. Square, Rectangular. Ask for somples and prices. 


General Offices: GLENVILLE, CONN. «ff ~ PRECISION PAPER TUBE CO. 


2 
; ¥ ‘ Also Precision Bobbins, Coil Forms, Spools 
New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; St. Leuis arte: 2035 W. CHARLESTON ST., CHICAGO 47, ILL 


Los Angeles; Seattle; San Francisco: Dallas . 
a Sg aia 
—" hh a: 


, 
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Here are the features of the D-8 Oster 
Motor that account for its popularity 


Housing: Die Cast Aluminum, open con- 
struction for natural ventilation. Totally 
enclosed housings available with reduced 
motor ratings. 


Finish: Black Anodized. 


Weight: 1 pound, 14 ounces. 

Bearings: High quality single shielded ball 
bearings lubricated with grease suited for 
any specific application. Bearing housings 
fitted with steel inserts. 

Mounting: Standard 11/,” Dia. air corps 


rabbet. 
M-19 


Brushes: High grade metal graphite of 
ample size to assure unusually long brush 
life. 


Windings: Available in shunt, series and 
split series reversible, 12 and 24 V., inter- 
mittent and continuous duty. Also furnished 
with series winding for use on 115 V. 
AC/DC, 


Temperature Rise: 55° C. Maximum frame 
temp. rise at rated load. 


Modifications: Special shaft extensions, 
mounting arrangements, leads, etc. . . . also 
furnished for operation in high ambient 
temperatures and high altitudes. 


All data and ratings are approximate. 


*Let us help you 
fit this or other 
Oster Motors to 
your requirements. 


John Oster Manufacturing Co. 


DEPARTMENT E-19 ° 
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RACINE, WISCONSIN 





DEVELOPMENT 
COMPANY 


MINNEAPOLIS 7, MINN 


@ Into the design and manufacture of ADC Trans:- 
formers, Filters, Equalizers and related electronic 
equipment goes the determination of trying to do 

every job just a little better. We call it ‘com: 
pounding experience”. This ambition to achieve 
perfection in all details is the momentum be- 
hind the ADC performance record. We are 
sincere in saying — “Let us help 

you when we can”. 


““GarRLOcK Packings and Gaskets are doing a job on our 


ships—they’ll help us lick our packing problems at the | AA Us Help You 


p? 


plant back home, too! | 

“And don’t forget how well those Kiozure Oil Seals ih ea ti | al scum: 

are working out.” ro 

Yes, GARLOcK products give superior performance for 

our Armed Forces and for industry everywhere. You 
can rely on their dependable service. 

THE GARLOCK PACKING COMPANY 

PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 





Electric 
Preheater 
on Janitrol 
Aircraft Heaters 


N.. 


Savings in production costs 
— se bint‘ de means eliminating the unnecessary operations. Re- 
bored eal coh cee at tne sistance windings from Tuttle are ready for assembly, 
low temperatures. Stays firm; stands up all necessary operations and inspections according 


under severe conditions without losing : ‘ 
its toughness, density or resiliency. to your specifications are complete. 


Try Tuttle First 


for Strip Resistors— Porcelain Heating Elements — 
Standard and Special Heating Elements. 
Write for Bulletin $-101 A 


H. W. TUTTLE & COMPANY + ADRIAN, MICHIGA 
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Consult the tables below 


QUESTION No. 2 


for comparative properties of these two metals 


Answer No.1... 
TOUGH YET EASY TO MACHINE 


Engineers and screw machine products manufac- 
turers already know this metal. Introduced several 
years ago, “R” Monel offers the corrosion-resist- 
ance, toughness and strength of regular Monel, 
plus improved machining characteristics. 

Readily fabricated by cold forming, “R” Monel 
is available as hot-rolled and cold-drawn rounds, 
squares and hexagons. This Inco Nickel Alloy is 
well suited for automatic production of rust proof 
screw machine parts, yet has mechanical proper- 
ties at least equal to steel screw stock (SAE 1112), 
and is actually tougher. 


Answer No.2... 
OFFERS EXTRA HARDNESS AND STRENGTH 


This metal is the latest addition to the family of 
Inco Nickel Alloys. Its name . . .““KR” Monel. 
Like “R” Monel, “KR” Monel combines corrosion 
resistance and strength with improved machining. 

But “KR” offers a big plus .. . through heat 
treatment this unusual metal develops exceptional 
hardness and strength. 

A non-magnetic alloy, “KR” Monel is suitable 
for production of corrosion-resisting parts, and can 
be heat-treated after machining. 


For complete information on these and other 
Inco Nickel Alloys, write to: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York, N. Y. 


PROPERTIES of » 


ud aan Led TT) 


MONEL © “K” MONEL © “S” MONEL © “R” MONEL © “KR” MONEL © INCONEL © “Z” NICKEL ¢ NICKEL 
Sheet... Strip... Rod... Tubing... Wire...Castings 
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HERMETICALLY 
SEALED 


J 


Winds up to 28 paper-insulated coils 
at once ...with perfect accuracy... 
automatically 


TRANSFORMERS 


Complete facilities and manufacturing experience for quality 
production. Send specifications or samples for estimate. 


THE ACME ELECTRIC & MFG. CO. 


CUBA, N.Y. CLYDE, N.Y. 


Any size or type of paper-insulated coil up to 44” 
diam. can be produced at maximum output per i 0 i D 7 p Pp fi ) A if H f iN 
operator on the Universal No. 105 Winding Machine 
—the ‘“Duo-Matic’’. Production figures as high as 
280 coils per hour have been reported. By I ND Uw STRIAL 
As many as 28 coils can be successfully wound at 


the same time; and output is further increased by a 
greater efficiency in handling completed coil sticks MOLDS are built in our own MOLDED PARTS are pro- 


: duced with the latest t f 
through the group-transfer of wires to a new arbor. Tool Room, backed by over pene nes an an eee fa 


FEATURES 25 years’ experience inmaking subject to a rigid inspection 
® Paper injected automatically without retarding wind- Plastic Molds. before leaving our plant. 
ing speed—length increased on successive wire layers 
@ Double paper supply, “‘Fingerless”’ delivery shelf and 


rors tae Pe soos wmv ine ¢ | ATTA OSD 


® Two-section arbor and arbor support for convenience Be: oe 
in transfer . 2035 CHARLESTON ST. CHICAGO, ILL 
® Wire spool unrollers and compensators maintain uni- 
form tension, reduce rejections, speed “‘change-over”’ 
@ Space-winding and mid-tap attachments 
®@ Electrically controlled stop-motion acts when wire- 
spools run out 
® Sensitive counting mechanism stops machine at com- 
pletion of coil 
Cross-wound Coils (lattice-type) — 
Bulletin 84 : 
Layer-wound Coils, cotton-insulated or 
non-insulated — Bulletins 96-103 
Gutter-wound Coils, for heavy duty — 
Bulletin 98 
Ss; -wound Coils, non-insulated — 
Bulletin 102 
Paper-insulated Coils (14 at once maxi- 
mum) — Bulletin 104 


BOrerae REG.U.S FAT OFF 


Viniature Incarles ent Lamps 


TS TR ee frit prrpase 


P.O. Box 1605, Providence 1, R. I. HERZOG 
A Wide Range of Winding Machines for a Wide Range of Coils MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CiTY, N Y 
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TURNING YEARS INTO HOURS 
IN PREPARATION FOR 
AMERICA’S GREATEST INDUSTRIAL ERA 


With eager markets waiting for many 
products, time is the most valuable commodity in turning to 
consumer production. 


Many of the war born developments, designs and production 
short cuts here at Pollak will save time and expense for American 
manufacturers in the future. 





We have discussed them with many executives and engineers, 
and as a result, we have a number of mechanical parts and com- 
plete assemblies awaiting material and manpower releases. 


But Pollak capacity is large. Five plants and nearly 5000 
employees will enable us to absorb the development, designing 
and manufacture of still more metal products. 


Pollak experience, and techniques in metal working, particularly 
the less common metals, will help you condense years into hours— 
if we can serve you. Let us plan with you to make Pollak facilities 
your facilities to save time and money. 


POLLAK 
PRECISION 
PRODUCTS 





POLLAK MANUFACTURING COMPANY 
Arlington, New Jersey 


DEVELOPING + DESIGNING + MACHINE WORK + SPINNING + WELDING + STAMPING + FINISHING 
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se 


PLAN YOUR PLANT DRIVE NOW! 


Good organization will be needed to sell the 6th. The task of raising the huge sum required -will be 
the most difficult ever asked of Industry. As each new military success brings us closer to Victory, the 
public naturally will feel that the urgency of war financing is lessened—whereas it isn’t. So organize 
now to prevent a letdown on the home-front from causing a letdown on the fighting front. Build your 
plant's payroll campaign around this fighting 8-Point Plan. You don’t have to wait for the official Drive 
to start—swing into action NOW! 


1 BOND COMMITTEE—Appoint a 6th War Loan Bond (b) Pre-drive letter to employees from management and 
Committee from labor, management and each represent- {c) se progress boards. 


ative group of the firm. (d) Meeting schedules, etc. 


2 TEAM CAPTAINS—Select a team captain, for each 6 CARD FOR EACH WORKER—Dignify each personal 
10 workers, from men and women on the payroll—but approach with a pledge, order, or authorization card 
not in a supervisory capacity. Returned veterans make made out in the name of each worker. Provide for a 
most effective captains. cash purchase or installment pledge. Instruct each cap- 

tain to put a pencil notation on the card to indicate the 

3 QUOTA—Set a quota for each department and each subscription he expects to solicit from each worker. 


employee. 
J ‘7 RESOLICITATION—People don’t mind being asked 
4 MEETING OF CAPTAINS—Give a powerful presen- to buy more than once. Resolicit each employee toward 


tation of the importance of the work assigned to them. A 3 

: the end of the drive in a fast mop-up campaign. Call 
Instruct them in sales procedure. Have them carefully upon your State- Payroll Chairman; he's ready with a 
study the Treasury Booklet, Getting the Order. fully detailed plan—NOW! 


§& ASSIGNMENTS — Assign responsibilities for: 


(a) Music, speeches and announcements of the opening 
rally. 


8 ADVERTISE THE DRIVE—Use all possible space in 
the regular media you employ to tell the War Bond story, 


The Treasury Department acknowledges with appreciation the publication of this message by 


Electrical Manufacturing 


This és an official U. S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council 
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IT’S A FACT. you can get more production with Sherman 
gs UNI-CRIMP Solderless Terminals, because this terminal 
is designed to go on the wire easier and faster. 
installed with hand crimping pliers or any of the standard 
types of indenting dies, the UNI-CRIMP makes a connection that 
has greater mechanical strength and resistance to vibration, coupled 
with high conductivity. 

Tongue, barrel, and insulation gripping ears are formed from 
a single piece of fine grain, specially rolled, pure electrolytic 
copper of the highest conductivity obtainable. Entire inside of 
barrel is serrated, to grip the full circumference of the wire. 

Get the UNI-CRIMP specifications. Write today for Bulletin UC-2. 


H B. SHERMAN MFG. CO., Battle Creek, Michigan 
The Sherman eee 


UNI-CRIMP $ciser'es; 


Rotary Drive Rheostats 


ea 4 V4 
v2 No back lash. An- 
N. Y gle of rotation: 
Bit: 330 deg. =With 
dial. 2 sizes — $00 

and 825 Warr. 


BALDWIN, L.I., 


Catalog Upon Request 


PRODUCTS 


AND 1 
METAL ;SPECIALTIEST 


Modern plant equipped 
to produce accurate 
work in all metals. 


Send your specifications 
to us for prompt esti- 
mates without obliga- 
tion. 
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Where functional efficiency 
of electrical contacts are a 
prerequisite, METROLOY 
Tungsten Contacts are par- 
ticularly applicable. 
Inherent advantage charac- 
teristics — extreme hardness, 
low contact resistance and 
virtual immunity to arcing, 
pitting and corrosion—are 
attested to in industrial and 
wartime applications. 

The proven ability of MET- 
ROLOY Tungsten Contacts 
to withstand continuous 
mechanical and electrical 
punishment over long peri- 
ods of time is ample assur- 
ance of perfect performance 
and maximum service lon- 
gevity under normal oper- 
ating conditions. ~~ 
Metroloy Company, 57 E. 
Alpine Street, Newark 5, 
New Jersey. 


o 











Permanent Magnet 
MANUAL 


NEW | A valuable, up-to-the-minute manual on the design, produc- 

* tion and application of the modern permanent magnet. Pre- 
pared by The Arnold Engineering Company, this is an authoritative 
treatise based on many years’ experience in the production of Alnico 
permanent magnets for a wide range of applications. 


Contents include such subjects as Magnet Materials, Resistance Com- 
parisons, Physical and Magnetic Properties, Demagnetization and 
Energy Curves, Fabrication, Design and Testing. Charts and tables 
illustrate and explain various aspects of the discussion. 


Recent improvements have opened many new fields for permanent 
magnets to reduce the cost and improve the efficiency of many devices. 


@Write TODAY for your copy on your company letterhead. 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 


. GL hi 
STEATITE : 
CERAMIC 


| “Now, if we 


were only 
staying at THE ROOSEVELT” 


When you stop at The Roosevelt you don’t risk getting 

marooned like this. For you'll be within walking range 

es ee elie tibia aiaii of Manhattan's Midtown activities. Direct passageway 
from Grand Central Terminal to hotel lobby. A reserva- 

ability. When your specifications call for a superior e The R It liquid | f bothe 

insulating material, use LAVITE—then yeu can be sure tion at the Roosevelt a ates a lot of bother. 

of top performance under the severest conditions. Sam- Rooms with bath from $4.50 


pe for wating lady sent upon request THE ROOSEVELT 


Robert P. Williford, General Manager 
MADISON AVE. AT 45th ST., NEW YORK 
—A Hilton Hotel— 


OTHER HILTON HOTELS FROM COAST TO COAST: 


TEXAS, Abilene, El Paso, Longview, Lubbock, Plainview; NEW MEXICO, 
Albuquerque; CALIFORNIA, Long Beach, Los Angeles, The Towa Howse; 
MEXICO, Chihuchua, The Palacio Hilton. Hilton Hotels, C. N. Hilton, President. 


LAVITE Steatite Ceramics offer you 4 outstanding ed- 
vantages: (1) Low loss factor (2) High dielectric strength 
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Heat Treating Quality 
. tile pheeurate Springs 


The Leeds and Northrup Homo 
Electric Furnace, shown below, is 
another of the modern units in 
Accurate’s Heat Treating Depart- 
ment. It is used to relieve the 
stresses formed in coiling the 
springs. Positive heat-treating con- 
trol leaves nothing to chance. It 


Products of “‘MERIT’ are passing the test : . ¢ ba 
MERIT has established its ability to pro- eof guarantees springs with rigid 
duce in quantity and deliver promptly— 


‘ransformers ¢ ° © Electri d- : : yj 
feof Ayes Roe Kedar nd Boston - at adherence to requirements of 


Today these dependable MERIT precision strength, toughness and ductility. 
parts are secret weapons; tomorrow when 

they can be shown in detail as MERIT stand- as st 

ard products you will want them in am This is another 


the problems of a new electronic era. 


Tl d: High Vol 7 fi / 
A- 7125 tomeil) aod A- rreya Desig ar es fied is 0 factor that help- 
nigh a altitudes. Oil-filled and Hermetic ; 

e 
se Cc C aa mM ed build Accur- 


MERIT COIL a TRANSFORMER WW / ate’s reputation 


311 North Desplaines St. CHICAGO 6, IL. 


for spring qual- 





ity, uniformity, 


LOUTHAN SX-1 STEATITE | | ene Man AMMA) orecision 
LOW LOSS INSULATION | J | me and service. 


For RADIO HIGH 
Communication DIELECTRIC 
Equipment Use Rugged Dense 

Impervious 
* To Moisture 


ti ae 
. Any Shape Precision Made 


The LOUTHAN MANUFACTURING CO. 


‘‘Ceramic Specialists Since 1902’’ 


EAST LIVERPOOL, OHIO, U.S. A. 


THOMPSON ELECTRIC STOP TIMER 
A PRECISION INSTRUMENT FOR TIME MEASURING 


4 


Measures elapsed time to 
¥& second! Used instead of 
stop watch for all labora- 
tory, instrument and ma- 
chine operations testing 
where high accuracy is re- 
quired. 3” dial. Operates 
on 110 volt Ac., 60 or 50 
cycles. Special speeds, dial 
graduations and remote con- 
trols, to your specifications. 


The H. C. Thompson Clock Co. ACCURATE SPRING MFG. CO 
38 Federal Street - Bristol, Conn. | 3817 W."Lake Street ‘ Chicago 24, Hlinois 
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silver contacts... 


here seconds count 


Instant action is required 
of relays for such vital 
equipment as firing 
mechanisms on guns and 
bomb releases. The Leach 
Relay Company of Los 
Angeles, who manufac- 
ture relays for these 
devices, rely on Callite 
Silver Contacts for un- 
failing, trouble-free op- 
eration under sensitive 
contact pressures. 


a wide range of contacts, both 
standard and| ‘special in tungsten, molybdenum, 
silver, plati- \ num, palladium and alloys of these 
metals. Our engineers offer you practical help in con- 
tact selection, \difficult or unusual applications, product 
development \ahd re-designing. Send for Contact Cata- 
log No. 152. Callite Tungsten Corporation, 547 
Thirty-ninth St., Union City, N. J. Branch Offices: 
Chicago, Cleveland. 


Callite produce 


ror R* pay 
*RECONVERSION 


Where your post-war 
product plans call for 
small metallurgical 
components, the accu- 
mulated experience of 
C-T engineers is 


SVE 


CONTACTS 


304 


worth having. , . now- 


All IN-RES-CO units are conservatively rated for long 
service-life and stable characteristics even onder 
accidental overloads. The utmost in performance is 
assured. 

IN-RES-CO type Al (illustrated) is inductively-wound 
to standard tolerance of 1% and is rated at 4 watts. 
Maximum resistance 25,000 ohms, dimensions. 1” 
long and 7/16” diameter. 

The new IN-RES-CO catalog covering the complete 
line of dependable resistors is available. Write today. 


Use a SPEEDCRAFT 
WIRE STRIPPER 


for Faster and 
Better Wire 
Stripping 


With rugged construction 


precision adjustments and 
machine tool accuracy 


ne have been 

pleasing hundreds of users 
over a period of 18 con- 
secutive years. 

Write for complete intormation—sending wire samples—no obligation 


THE WIRE STRIPPER CO., iS .Seinat ous 


’ 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Termingis, Insulated Rectifier and Thyrotron Connectors, High Voltage 

Feet ere ton Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, ete. 
Catalogue Upon Request 


MFG.CO. Inc. 
MALDEN, MASS. 


RP Wea lA nay 
150 EXCHANGE ST. 
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COMMUTATORS... 
SLIP RINGS... 


Produced In Volume For The Finer Motors and Generators 


Ce 


TOLEDO STANDARD COMMUTATOR CO., 2242 Smead Avenue, Toledo 6, Ohio 
HOMER COMMUTATOR CORPORATION, 4748 Hough Avenue, Cleveland 3, Ohio 
HILLSDALE COMMUTATOR COMPANY, Hillsdale, Michigan 
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PROVED BY TEST 


Recent tests made by a heeding switch 

manufacturer proves thet ILSCO 225 

amp. SOLDERLESS CONNECTORS 

ran 12% cooler than e cast connector of 

another manufacturer whose connectors es i et mt 

are twice as beavy and cost four times eee ee ee ke Cae 


“¢\ useo conneerors |, NUMBERING MACHINE PLATFORM 45 


eee yy For stamping figures, letters and fractions with uni- 
100% electrolytic pure copper formity and speed into brass, aluminum, zinc, un- 
ein cottiee: ww & —_ on . hardened steel, iron, etc. This method is faster than 
giey eseeer ab poms sandadidie. stamping either with hand stamps, mono-wheel presses 
Make the tests yourself . . . you'll or type. The numbering 
appreciate ILSCO superiority. 4 machine is held up by a 
spring and is always in a 
ILSCO COPPER TUBE ccioal position. The hold- 
AND PRODUCTS CO. ing arm operates on a 
'CINCINNATI,"“*OHIO: hinge and can be lifted to 
facilitate changing the 
numbers. The platform is 
furnished with an adjust- 
able guide and thumb 
screw adjustment, en- 
abling operator to locate 
the plates or tags with 
precision and_= 5s ° 
Stamp can be taken out 
of holder for stamping 
larger objects such as 
machinery, tools, etc. 
Characters are always 
properly aligned and of 
uniform depth. 


Available for fluores- 
cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 
nomical. Individual 
light control con- 
serves electric power. 

aiiin-“tedaee re Write for Bulletin EM-45 


Divisi. 10 Amp. with 
Spe, T-Rating 


Manufacturing Co., Inc. jy NUMBERALL STAMP & TOOL CO. 
VALPARAISO, INDIANA HUGUENOT PARK  STATEN ISLAND 12, N. Y. 
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CY SWAL EXPANSION 


\ 


. 
NACE 


Tue temperature coefficient of ex- 
pansion of Chace Manganese Alloy No. 772 is 
twice as great as that of ordinary steel . . . con- 
siderably higher than aluminum, particularly 
at elevated temperatures ... and far beyond 
that of any other strong alloy. Its expansion 
rate is independent of thermal treatment, and 
is not altered by cooling to -100° F. Thus it 
makes possible unusual differential expansion 


designs. 


Chace Manganese Alloy No. 772 affords an 
unusual combination of useful engineering 
properties. It has an electrical resistivity about 
60% higher than most resistance alloys in com- 
mon use...a thermal conductivity only about 
2% the value of copper . .. a vibration damping 
constant about 25 times greater than steel. It 
ean be machimed, stamped, drawn, extruded, 


and welded to itself or other metals. 


OE NEN) oe 


s er 
Raa ae Ue aT 


Complete engineering and research facilities 
available... Bulletin No. A-942, giving detailed 
information regarding Chace Manganese Alloy 


No. 772, sent on request. 


- 


Thermostatic Bimetals and Special Alloys 


1608 BEARD AVE + DETROIT 9, MICH. 








AVAILABLE e WANTED 


Address all replies to the box number indicated 
c/o ELECTRICAL MANUFACTURING; 
1250 Sizth Ave., New York 20, N. Y. 


With mechanical and electrical design experience on household 
appliances. Long established manufacturer expanding into new 
field requires capable and stable man to take charge of this develop- 
ment. Location—Newark, New Jersey. Box B-16. 


KEY MEN 


Men for key positions are needed to continue our expansion for 
present war contracts and contracts for postwar motors. We 
specialize on all types fractional horsepower electric motors and 
need men for key positions in electrical and mechanical design, too] 
design, methods engineering, manufacturing supervision, and tool 
supervision. 

If you are experienced in any of these lines you can share a very 
interesting and prosperous future with us. Apply or write giving 
full qualifications: Universal Electric Co., 300 E. Main St., Owosso, 
Mich. 


PRODUCT ENGINEER 


Major manufacturer of electrical wiring devices has a special in- 
terest in employing a designer-engineer with a proved record of 
accomplishment. Firm possesses far-sighted menegement, varied 
production facilities, and ample capital to undertake and promote 
new products—the scope and opportunity of the position are 
limited only by the skill, imagination and initiative of the man. 
Salary open—location, New England. All applications will be held 
in strict confidence. Write even though a U.S.E.S. release might 
not be immediately available. Box B-14. 


WANTED, AN ENGINEER WHO CAN WRITE 


If you are a graduate electrical or mechanical engineer and enjoy 
the opportunity to express yourself in writing upon technical sub- 
jects, this opening with definite postwar possibilities should be of 
interest to you. Long-established technical magazine has staff 
position for man in his early thirties for whom editorie] work has 
an appeal. Preferred consideration for candidates with definite 
experience in the development of electrical products. Work is stimu- 
lating, creative and interesting. To qualify you should be able to 
write concisely, accurately and with an eye to factors of broad 
significance to fellow-engineers. Box B-17. 


WANTED—ENGINEERS & DRAFTSMEN 


A permanent position with an old established eompany who 
expects to enlarge its engineering department for the development 
of new postwar products. The peacetime products of this company 
comprise stoves and heating and air conditioning equipment using 
gas, oil and coal as fuel, with several new products under study. 
Apply by letter giving education, experience, personal data, draft 
status and salary expected to: Perfection Stove Company, 
7609 Platt Avenue, Cleveland 4, Ohio. 


WANTED—GRADUATE JUNIOR AND SENIOR 
MECHANICAL AND CIVIL ENGINEERS 


Excellent immediate and postwar opportunity for qualified engi- 
neers who have specialized on Stress Analysis. Apply by letter only 
to: Lear Incorporated, Piqua, Ohio—R. J. Biggs, Special Repre- 
sentative. Must comply with W.M.C. regulations. 


PRODUCTS WANTED 


New Products with good prospect for the postwar market wanted 
by well established East Coast manufacturer. Full facilities for 
development work available. All replies will be held in strictest 
confidence. Box B-11. 
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The Lafayette Radio Corporation has, for 22 
years, been one of the respected and well- 
known names in the field of radio and elec- 
tronics. Our policies and our personnel, our 
reputation for integrity and outstanding serv- 
ice to our customers have enabled us to 
become one of the nation's great arsenals of 
radio and electronic equipment. During these 
critical wor years, the Lafayette Radio Cor- 
poration has aided immeasurably in speeding 
the production of materials for Victory. 


In announcing the change of name to the CON- 
CORD RADIO CORPORATION, we wish to emphasize 
the fact that the name only will be changed. To the 
thousands of discriminating, merchandise-wise buyers 
in industry, government and elsewhere who are among 
our thousands of satisfied customers, we promise a 


r | continuance and broadening of our organization and 
A.C; ee our policies. 





“i ve ot > With the advent of new and greater horizons in elec- 
FROM S00, oo: oy tronics, the CONCORD RADIO CORPORATION will blaze 
—_ new trails in engineering achievements and customer 
services. And, as always, complete satisfaction will be 

guaranteed in every transaction. 


The CONCORD RADIO CORPORATION will, when the time is 

right, announce many unusual electronic developments. 

Watch our future advertisements in this, and other publice- 
tions. And be sure that your name is on our list to receive 
our postwar literature and catalogs. 





901 W. Jackson Bivd. Dept. 1-10 
Chicago 7, Ill. 


Please rush me the new 16-page "Spe- 


cial Flyer’ just published by the Con- 
cord Radio Corperciion. 


FG. CO. 
Sema Eee eee AAMC AURIS UAT 


y y p) - J = 
ew fe TTS ee Peas ‘6 o7poration 


901 W. Jackson Bivd 


265 Peachtree Street 
CHICAGO 7, ILLINOIS rs 


ATLANTA 3, GEORGIA 
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ASSEMBLED RHEOSTATS 


Here is a Ward Leonard assembled rheostat designed for production testing of grid-controlled 
rectifier tubes. It consists of five face plates with each face plate composed of two rheostats. 


The Ward Leonard line of rheostats in- 
cludes steel plate types, porcelain ring 
types and ribohm face plate types. These 
rheostats provide control for the minute 
current requirements of the laboratory 
and the heaviest current demands in 
industrial applications. 

Send for rheostat bulletins of interest 
to you. 


Each rheostat will drop from 0 to 375 volts at any current be- 
tween 15 and 0.15 amperes. The rheostats are mechanically 
connected but electrically independent. They may be connected 
in series to give a maximum drop of 3750 volts or in parallel to 
give a maximum current of 150 amperes. The assembly is tested 
at 10,000 volts to ground and 2,000 volts between _rheostats. 
Whenever you have an electric control problem, Ward Leonard 


engineers are at your service. 


RELAYS « RESISTORS ¢ RHEOSTATS 


Electric control (WL) devices since 1892. 


WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW YORK 
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- Many parts of the nation’s war machine. 
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These are the good reasons why gearhead motors met 
UR ue ee Ce oe 
pany originated and pioneered the first line of gearhead 
motors, years ago. 

These are the good reasons why more gearhead mo- 
Te Me Met Mle hae lee Ma eg 
makes ... COMBINED. 

These are the good reasons why Master Gearhead 
Motors will help you save money and still TT) greatly to 
the convenience, compactness and safety of your motor 
ela tle ee ee mei ae ole 


Pee lae al me Lele ae 


THE MASTER ELECTRIC COMPANY @ DAYTON 1, OHIO 





OR PUSHES A “RIVER” 


Surface condensers for power generating 
stations require the pumping of literally 
“rivers” of water. 40,000 gallons per minute 
is a lot of water, yet that is the capacity of 
this vertical, propeller-type circulating pump— 
a type now being used by a number of large 
utility companies. 

To push that much water around takes 
plenty of power, and this specially designed 
Westinghouse motor delivers the 350 hp punch 
necessary to do the job. 

You’ll probably never need a motor to 
‘push a river’’—but the same kind of engi- 
neering skill that goes into such specialized 
motor jobs is back of every Westinghouse 
motor you buy. 

This ready-to-use experience is available to 
you for wartime needs—or in planning for 
postwar conversion. It can help you solve any 
drive problem quickly—with a motor exactly 
fitted to the job. Westinghouse Electric & 


Manufacturing Company, East Pittsburgh, Pa. 
j-21300 


OFFICES EVERY WHERE 


Westi ghouse motors 


PLANTS IN 25 CITIES ... 


This is only one of the many Westinghouse general- 
purpose motors available in standard and special en- 

meemmen Closures. Features include choice of sealed-sleeve or ball 
bearings; Tuffernell insulation; dynamically balanced 
rotor; rigid one-piece frame; die-cast rotor; radio- 
frequency tested insulation. 





